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Tuyalin 


Aseggas d uzgen i yeqqim Remdan di Fransa, Yiwet n tmeddit n umezwaru n lexrif, 
Furulu akked gma-s Dadar uyalen-d seg lexla, nehren-d tajlibt n tyetten. Mi d tikli ad awden 
taddart, mlalen-d Hsen, mmi-s n xalti-tsen. Hsen yekna yer Dadar, yebbi-t di thenket-is, yenna- 
as: "Azzel, zwir gma-k s axxam, yusa-d baba-k". 

Arrac bedden di tlemmast n ubrid am wid isereen; Idin allen-nsen d yiqemmucen-nsen, 
ggugmen. Yiwet n teswkt, ijelleb Furulu, amzun di tnafa i d-yefrawes. Iserreh-as d tazzla s 
axxam, yegga gma-s d Imal-is. 

Deg uxxam, yufa yemma-s tcebbeh, tettmagar imzuren, baba-s zzin-as Igiran, irgazen, 
tilawin, am uglaf. Iga abrid yer-s, msalamen. Yiwet n temyart, tenteq yer Remdan: «Yewwed d 
argaz Furulu, ad t-yehrez Rebbi. 

Ad kem-ihenni Rebbi. D tidet meqqer. Yerna d lawan, aql-i fukkey. 

- Keccini? Tura i tgehded wala zik! » 

Win ara imuqlen mlih di Rem<^n, ad t-yaf ibeddel nezzeh: irebba lehnak, yebbelbel, 
taksumt-is meUulet, udem-is d azeggay; amzun urgin yudin! Kra n win yesean win i as-yettilin 
deg Lpari yesteqsa fell-as. Remdan yettarra-d yef tuttriwin-nsen s wawal azidan. 

Ihar Furulu melmi ara ffyen lyaci akken ad yeqqim netta d yimawlan-is, Tit-is yer yiwet n 
teymert, teennec dinna yiwet n tbalizt d yiwen n uqrab. $ netta s watmaten-is, mi walan 
aneggaru yekka tawwurt, nneflen wulawen-nsen seg Iferh. 

Imir, yejbed-d Rem<^n seg uqrab cwit n Iqec, yebda-ten i warraw-is, yiwen yiwen. Din din, 
Isan-ten. Axxam merra yebberqec, ferhen akken llan. Syin yeddem-d si tbalizt ameqqun n 
lekwayed, ttwacudden am uttafttar. D lekwayed n uxxam n ccree n temdint n "la Seine ".Yenna- 
asen: «Walit tura aeebbud-iw! Yekkes tiqeffal n tsedrit-is, ikemmel awal-is: muqlet amek i yi- 
cerrgen!» 

D acu kan takebbanit i t-yesxedmen yelzem-itt ccree ad as-d-tettak apansyu n wazal n 7080 
n duru yal tlata wayyuren. 

Tenna-as Fadma: " Attan-ayi inek d tawayit idegyella nnfee! » 


Mouloud FERAOUN, 
Mmi-s nyigellil, 
HCA, 2004, sb. 105. 
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Isestanen: 


I. Tigzi n udris: (06) 

1- Ini-d d acu-t unallas deg tseddart tamezwarut. Ayyer ? 

2- Furuluyefreh s tisin n baba-s. Mmeslay-d yef temsal i t-yesferhen. 

3- Fadma tefreh ula d nettat. D acu i d-yemmalen aya deg udris? 

4- Suffey-d seg udris aktawal (iger n umawal) n tfekkd 

5- Beddel awal yettuderren s uknaw-is (urwas-is) ilmend n usatal: ' Aql-i fukey /' 

II. Tutlayt: (06) 

1- Sled isegran n tafyirt-a: nneflen wulawen-nsen seg Iferfi. 

2- Efk-d talya taherfit n umyag “ye/rciwes”. 

III. Asenfali s tira : (08) 

Deg tallit n Urumi, uqbel tagrawla n 1954, Remdan yuyal-d seg Fransa, yegla-d s wattan. 
Maca, yewwi-d apansyu. Xersum d at uxxam ad rwun ayrum. Awal tenna-t-id Fadma, “d 
tawayit idegyella nnfeer 

Aru-d ullis ideg ara d-temmeslayed yef lyerba gar zik d tura. 
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£0f : 


I. 1 :EO£0 : (06) 

1 - £i£-A A •e:-t :i»a«0 MK t0^AA*ot ^nno ? 

2- X:0:tt: n^XOfyC 0 t20211 0«®*-0. Z^m*n-/\ TfX HZe*t £ 0XfOyC^l. 

3- X*BZ* HXO'^/: :tt« A A •£: £ A-mZZ^Ul ‘H* A^K !EO£0? 

4- 0:XX^r-A 0fK 2EO£0 (£5^^0 1 1 tXfRRv 

5- 0MAa nmsAf 00^1 0 :R!*:-£0 ^HZ^IA 120»t»tt: ' •m-£ ' 

II. tsn»n4': (06) 

1 - &UZ £0f J^O •! 1 Hxn£0t-*: //^Jm/ 0^K sx^o/:. 

2 - ^XR-A t«/:^ox£t 12rn*5^ ^^mxo^:^0\ 

III. •0<'lX*tt£0 4^O*: (08) 

A^% t*M£t 1 202C£, 2E0^li I 1954, OfCE*! HsT-tt-A 0fK XO*10«, nm»- 
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Tadyant n Lwiza 


Ger yidurar n leqbayel elayen, temmvi-d tjeggigt mellulen, isem-is Lwiza, d taqcict 
icebhen atas, tufrar vef tullas n taddart-is merra. Asmi temmut yemma-s tegga-tt-id tesea 
rebeettac n yiseggasen deg leemer-is. Baba-s isawed zzwag, Lwiza teqqel d tarbibt. Asmi 
tessawed eecrin n yiseggasen, ttuqten-d fell-as yinexdaben; yusa-d yiwen n yilemzi iegeb-as, 
teqbel-it, aseggas kan tedda, tesea-d yid-s taqcict tsemma-as Zebra. 

Asmi walan Ivaci izad rrbeh d lehna vef Lwiza, usmen, bdan heddren, gren-d fell-as ayen ur 
texdim, awal yewwed ver umezzuY n urgaz-is, dva yerfa ivil d sseh, tevdel nnif-is, yekker yebra- 
as, tegga-n yeUi-s deg dduh, tuval-d s axxam n baba-s teqqim aseggas yuval yusa-d yiwen ixdeb- 
itt, yuY-itt, tuYal terfed s tadist tesea-d aqcic. Imi Rebbi irad akka zzwag-is ur idum ara 
tennebra-d, tuYal Yer yifassen n tmettut n baba-s; terwa lemrar. Gren-tt deg yiwet n texxamt 
tama n ubrid, d tamectuht tesea tadwiqt, teqqim deg-s tlata n yiseggasen s yiwet n tqendurt. 

Ussan zerrin, Lwiza tettidyiq ddunit fell-as. Yiwen n wass tedra yid-s am tmeslubt, terwel-d 
seg Ihebs-is, tettazzal ur tezri anda, armi tt-yerza facal, teYli ur d-tewwi s lexber, yufa-tt-id 
yiwen yerfed-itt Yer sbitar, ye^a-tt din iruh. Mi d-usan yimesujiyen, dawan-tt, syin steqsan-tt, 
tehka-asen-d taqsit akken tella, allen-is ttcercurent d imettawen. DYa kksen-as aYbel, kkren 
ssawlen i umdan-nni i tt-ieawnen yusa-d. Mi yesla ula d netta taqsit, tYad-it, yekker ijmee-itt 
tettidir Yer twacult-is. 

Yiwen n wass tuhwag Lwiza lekwaYed, terza Yer taddart-is n zik akken ad ten-id-tesuffeY. 
Deg ubrid-is, temlal d yelli-s maca ur myeeqalent ara, acku seg wasmi i tt-in-tegga deg dduh ur 
tt-twala, ula d Zebra wergin tessin yemma-s ur tezri temmut neY tedder. At taddart ur ttun ara 
tajeggigt i d-irebba udrar-nsen, ssawden lexbar Yer Zebra, nnan-as yemma-m atta deg taddart. 
Taqcict yeffeY-itt leeqel, tumen ur tumin, tnuda armi tt-temlal, tmuger-itt s yimetti, thennec-itt 
Yer tama-s, nneflent seg Iferh. Mi tekker Lwiza ad truh tenteq Yur-s yelli-s: “A yemma ur tufid 
sani ara terred, ad teddud yid-i, ad teiced deg uxxam-iw”. Tazwara tugi, armi seddan wussan, 
tuyal teqbel, truh Yer yelli-s tkemmel yid-s ussan-is. 

Akken qqaren: “Anwa ass yifen akk ussan ... Mi ara temlil tasa d wayen turew”. 

Nora BELGASMIA. 

Asenfali s tira di tmazirt, 
H.C.A 2006- 2007. Sb : 58-59 
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Isestanen: 


I. Tigzi n udris: (06) 

1- D acu i ihudden tudert n Lwiza, imi tewwed armi tennebra? 

2- Kkes-d seg udris snat n tefyar i d-yemmalen yir ussan i tedder Lwiza. 

3- Efk-d anamek n tefyirt-a: ddunit fell-as'\ 

4- SuffeY-d seg tseddart tamezwrut aktawal (iger n umawal) n thuski (ccbaha). 

II. Tutlayt: (06) 

1- sled isegran n tefyirt-a: ''Myeeqdlent”. 

2- Qqen tafyirt-a s tesyunt iwatan ger tiyi: (Ulamma, acku, yas akken), temled-d d acu i 
tessenfalay: 

- Usmen medden yef Lwiza... walan izad rrbeh d lehna fell-as. 

III. Asenfali s tira (08) 

Lwiza tennebra-d, tegga yelli-s deg dduh. 

-Aru-d ullis ideg ara d-tessugned (d-txayled) amek i d-tekker Zebra seg wasmi i tt-tegga 
yemma-s. 
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'hiOoaciT. AiK sooaA-a 0 nEe*e a n^eea-o E*e* :o * 0 *. •sr: &^k !* 0 E£ a 

ai-^T^^* AiK AA:/: :0 n-^s-e*. :e* A X^0O* :vOX£l ^f00£l HrEE^-O sO n)E0£ -frEEs-h KT 
-hrAATO. -h-AA-O-h :0 -O* i*nXX2Ki £ A-20 t00* !AO*O-10t 1. 00*!Erl e^TO-O nO 

XtOO*. n*I-*0 niEE*-E -n* AiK t*AA*Oi. i*Ee2e^ nvXXvY-Sn U-^ZH. ■f:ETl :0 'h:Eai, 
-hUA* -OEa 'h'h-'hTEe-tt, 'hExKrO-a'i^t 0 naE^yys, tyCvU-^-a-i'-f no -i^-e^-o. iKMri-h 
ai^OK. Ea -hTRRio tt:a?e* -a Wi/z ivinE t:o- 0 n-s-eea-o : “• Htee* so -hsxaE 0*12 *0* 
HOO^B, •A nAAsE naAa, -a ^^2Q^B A^K iXX<-2r\ i*;s:*0* ^iK2. -OEa nAA*l :00*1, -hsT-tt 
-hTEOTe, Wi/z no nvees-o -ncrEETe naA-o soo^i-ao. 

•RRtI EE*0t 1: “•!!• *00 naXil -KR S00*I... E£ *0* nEBae ■^•0* A s-HtI -hsOTS”. 

iio* ©iWC'Ocn*. 
•ei}x»is Q iso* /ts 
H.C.A 2006- 2007. 0® : 58-59 
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I. 1 :EO£0 : (06) 

1- A •e: £ £0:AAfl tsA^Ot 1 £C2 ‘OCS H1R0O* ? 

2- RRf0-A 0-^^ 2E020 01*t 1 tfXn*0 £ A-HfCr^ttfl n£0 200M £ HAA^O 

3- f XR-A R 1 HXn£0t-*: “U^^BmZ AA:l£*f X«'IWl-*0”. 

4- 02XXfr-A 0fK t0^AA*0t t*C^;K:*0si' •Rt*:*^ (£K'^0 1 :C»2»tt) 1 t0s0R£ 

(ee0»/:»). 

II. ( 06 ) 

1- 0tt'^E £0^K0«11 t^Xn£0t-*: 

2- EEfl tOCn£0t-* 0 t^0r:lt £:*t*I J^^0 t£n£ : (il*ZZ\ ‘gR:, r*0 •RR^'l), 
HCllfE-A A -g: £ t^00flX*tt*n : 

- 20Cfi ^:'^AAfl nx ii:£;K*.ftf«i £;k*a ooq>^/: a b0\* Xftttt-»0. 

III. •04'1X*II£0 4^O*(O8) 

tt2£;K* HimO*-A, HKK* mtttt£-0 A^K. AA^/Z. 

-•05-A sttli£0 gA^K *0* A-tf00:5CIfE (A-t^^-Htt'^E) •E'^R £ A-HRRi0 O00* 
2*0E£ £ nfCC*-0. 
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kMJtl\ 

jIaVI 

JJ^ 





0.5 

0.5 

^Ual^V- 

I 

lHU^J 


0.5 

# ^ a ^ ^ ^ a 

(iJ^JJ* ) L>^ C'"2 


06 

1 

(JIjI^Ij i ^\jL-aJ ; (jIj Lfl^Jali jj ^ (jV^^-i i -3 



0.75 

." ^'Uj Yb jtj l£ (Jj^ljj liU y jlii " ; Uubli o‘'^\j, . 



0.25x9 

i 4 jtlLb 4 J!C^\^ 4 tj'jbii 4 L^U ; \5'lij j JljUSi -4 



0,5 

(Jui-uj^ (j jj (jjjl-j (jjj jj:? J'j'j u -5 

> " 

^ll£ (td (^^£d4 ( ^bt.^ 4 ^1 ^&L« 



0.5 

0.5 

" ^jtil (jbuij (jljVjj U^^J " ■ U -1 

jjcLuit J cf jjjj l 34^' : iJJ 

^jll^l4(jLijLu)l^ j ! lJ 

II 

06 

1 

1 

0.5 

1 

(^^Luiaj jUaLujl 5 1 
^LulJ (j jbcLusI 5 1 (jbuU 

^(.Lic-l^lj (_)jj 5CiLuil^ iLaLujl ; 



1.5 

jUllU ;" j\ljiUj",jl^j Q UJ\j -2 



8^1 
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o4^j ^ , 

U (J^'^ o^j - ' 

:La 

O L^'j^'j-J^ .1 

sIjI^ jl.3^1 - 

t.^ dijLui^ ~ 

t^JVjjLuij (j (JljLdI - 

_jljaLJaljJ Ij (j'^J^ - 

^Li LuiajL 2 

i^jljLujIj (_^^)jJalj (J LujJjJ - 

*L^ J^ (JIIaUjIjLj ijjjQLuj jL^ UlAjj - 

^Cj j^Xp Q C^\jpj q I jjLo^ - 

.0^ jJ^ l3'^'j U ^ U ijVUUj j ,^1 ^Luit - 

(jLiijl(JL uLluj jj jj .3 

(j \IlujUtj lijijijij ^ji:J^^_).kJal - 
(JUuLbUj (j ^ - 
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^!iUil 


jj’^ 


Slj^ 

* Tuyalin* 



0.5 

1- Deg tseddart tamezwarut anallas d azyaray, acku imyagen 

1 


0.5 

ftin yer wudem wis krad. 

Tigzi n 


0.5 

2- Ayen i yesferhen Furulu d icettiden i as-d-yewwi baba-s 

udris 



seg Fransa. 




3- Ayen i d-yemmlen Iferh n Fa(^a: 


06 

0.5x2 

- Tcebbeh, tettmaggar imzuren. 



0.75 

- Mi d-tenna: "attan-ayi-inek d tawayit idegyella nnfee! » 

4- Aktawal n tfekka: tahenket, alien, iqemmucen, lehnak, 



0.25x9 

taksumt, udem, acebbud, tit, ulawen. 




5- Abeddel n wawal yettuderren s uknaw-is ilmend n usatal: "aql- 



0.5 

i fukkey” = yliy, zwiy, meqqrey, wessrey, deefey. 




1- Tasledt n tefyirt:" nneflen wulawen-nsen seg Iferh" 

II 


0.5 

- nnefl = d amyag yeftin yer yizrl, d aseyru 

Tutla3rt 


0.5 

-... n = d amatar udmawan, d asentel (d ameskar, amigaw ...) 


06 

1 

- wulawen = d asemmad Imsegzi. 



1 

- ...-nsen = d amqim awsil asemmad n yisem 



0.5 

-seg = tanzeyt 



1 

- Iferh = asemmad arusrid. 



1.5 

2- talya taherfit n umyag "yefrawes" = friwes. 




Adds adyili d ulHs. Aktazal ad ibedd yef yisefranen-a : 

III 


0.5 

Taferkit: 

Asenfali 


Asebter zeddig 

s tira 

08 

0.5 

Tira tettwayer 
- Afares: 


1.5 

Asentel iban 



1.5 

Adris d ullis (tayessa n wullis tefrez). 

Tutlayt: 



0.5 

Asemres n yinamalen n wakud / adeg. 



0.5 

Asemres n yimyagen d tmezra 



0.5 

Asemres n umawal 



0.5 

Aqader n yilugan n tira 



0.5 

Asigez n udris 

- Taseddast / Tazdawt 



0 5 

Lebni n tefyar tummidin 



0.5 

Tuqna gar tefyar d tseddarin 



0.5 

Aqader n yilugan n tezdawt tac^isant 
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0.75 
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1 - IHXtt = A -©iYO: /... 1 = A •0im«. (A •C»'h*0 :AE*!*1) 

0.5x2 - ^ -©^CC-A 2C0i)C;e2. 

^ ... .-10^1 = A •nz2c •:02i -eiCC^A 1 n20it: 

-0iK=M?KW 
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•0iroi01 n20:o*;g 
•0iroi01 n2rn*Kii a icixo* 

• 0 irOi 0 1 :r*:*a 2 2 :ffCil • 0 iliilE 

'^20* 2arilA I n21l:K*I-21i0 
•0irOi0 1:02KiPg 2:*i*l 
AA-O'l'/: 
i012 I -hiXn-O tsrC2A21 
y:EI* K*0 -hiXn'O A t0iAA»O21 
•EO20 2E:AiO 2fi:)C*l 1 t*EO20*l-f 


jjU-i 
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1 SEO20 



*0iIX' 

20 

'i'20* 
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Ijjjl C) 2_jUVI j^\jC‘ 

JJ^ 


^9 



2 

• .1 

; 1 tl) , 2 

I 


0.5 

.(j'^^) i^hjJ^ 'jj^ - 


06 

0.5 





"o-YVi *2jjj3Lj jCjljij ":Cj j ^Lui.3 



1 

*2jjjJL6J 



4x0.5 

t(j!^lj cCiiT^Lalj cCjjtjiUlj :((jjj) (j JljUSi 4 




:"CijVli:iU’' dj J^b j .1 

II 


1.5 

ijjcLujl J ^ l3^' ; JUc-Lft 


06 

1.5 

c(Jbjljj)i^jl£j»jjLol j idij 



2x1.5 

UaV j ^bj Oijj (iSLal^ 1 Jjji ^ jl5 JJ jl J^ .2 




.CiS^Lolj 
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_jl jaLJaljlj Ij (j'^J^ - 

^Li LuiajL 2 

i^jljLujlj (_^^)jJalj (j LujJjJ - 
*L^ J^ UlAjJ - 

^Cj cj Ciil j^j ^jIaUa^ I jjLo^ - 

.0^ jJ^ l3'^'j (j ^ cJ cjV^Uj cJ l>“'- 
(jLiijljUij^ (J^^j CJ ^ -3 

(j \llujUtj lijljljij ^ji:J^^_).kJal - 
(JUuLbUj (j 'Si - 
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AShd\ 





* Tadyaiit n Lwiza^ 



02 

l-Ayen i ihudden tudert n Lwiza d tismin d lehdur n medden. 

1 


2-Snat n tefyar i d-yemmalen )dr ussan tedder Lwiza: 

Tigzi 
n udris 

06 

0.5 

- terwa lemrar 


0.5 

- tettidyiq ddunit fell-as 



01 

3- “Tettidyiq ddunit fell-as”: ttzaden iyeblan - ttnernin wurfan. 



0.5x4 

4. Aktawal n thuski: tageggigt, mellulen, icebhen, tufrar. 



1.5 

1. myesqal: damyag, d aseyru 

II 

06 

1.5 

—nt: Amatar udmawan, d ameskar 

2. “usmen medden yef Lwiza acku walan izad rrbeh d lehna fell-as”. 

Tutlayt 


1.5x2 

- Tessenfalay tamentilt 



■ 

Aktazal ad ibedd yef yisefranen-a : 

III 


m 

Taferkit: 

Asebter zeddig 

Asenfal 



lira tettwafham 

i s tira 



Afares : 



1.5 

Asentel iban 



1.5 

Adris d ullis (tayessa n wullis tefrez) 




Tutlayt: 


08 

0.5 

Asemres nyisuraz 



0.5 

Asemres n yimyagen d tmezra 



0.5 

Asemres n umawal i iwulmen asentel 



0.5 

Tira ilmend n yilugan-ines 



0.5 

Asemres n usigez iwatan 




Taseddast / tazdawt : 



0.5 

Lebni n tefyar tummidin 



0.5 

Tuqna gar tefyar d tseddarin 



0.5 

Aqader n yilugan n tez(^wt tadrisant 
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PART ONE: Reading (15 points) 

A. Comprehension (08 points) 

Read the text carefully then do tlie following activities. 

An estimated 158 million children aged 5-14 are engaged in cliild labour- one in six children in the 
world. Millions of children are engaged in hazardous situations or conditions such as working in mines, 
working with chemicals and pesticides in agriculture or working with dangerous machinery. They are 
everywhere but invisible: toiling as domestic servants in homes, labouring behind the walls of workshops, 
hidden from view in plantations... 

In Sub-Saharan Africa, one child in three is engaged in child labour, representing 69 million children. 
In South Asia, another 44 million are at work. 


Children living in the poorest households and in rural areas are most likely to be engaged in child 
labour. Those burdened with household chores are girls. Millions of girls who work as domestic servants 
are especially vulnerable to exploitation and abuse. 

The UNICEF often interferes with children's education. Ensuring that all children go to school and 
that their education is of good quality, is a key to preventing child labour. 

Adapted from "UNICEF,Social Media ". 

1. Circle the letter which corresponds to the right answer. 

The text is: a. descriptive. b. expository. c. prescriptive. 

2. Write the letter which corresponds to the right answer. 

A .children are engaged in child labour in the world. 

a. One out of six b. Fifty eight million c. Sixty nine million 

B. Some African and Asian children are working in. 

a. fair conditions. b. unsafe conditions. c. legal conditions. 

C. Girls in rural areas are.boys. 

a. less exploited than b. as exploited as c. much more exploited than 

D. The UNICEF is an institution which. 

a. encourages child labour, b. protects children from child labour, 
c. prevents children's education. 

3. Answer the following questions according to the text. 

a. Mention three tasks children are forced to do. 

b. In which continents are children engaged in child labour? 

c. How can we fight child labour? 

4. Choose the general idea of the text. 

a. Children are exploited in labour in some parts of the world. 

b. Millions of children are deprived of protection and health care. 

c. Children are suffering from conflicts and wars. 

5. Who or what do the underlined words refer to in the text? 

a. they (§ 1) b. who (§3) 


4 1 








(07 points) 


B. Text Exploration 

1. Find in the text words that are closest in meaning to the following. 

a. risky (§1) b. answer (§4) 


2. Complete the chart as shown in the example. 


verb 

noun 

adiective 

to labour 

labour 

labouring 

to engage 




abuse 




preventive 


3. Rewrite sentence (b) so that it means the same as sentence (a). 

1. a. Some cafe owners exploit children as waiters for a miserable pay. 

b. Children. 

2. a. Children do most of the hard work. They are badly paid, 

b. Although. 

3. a. Governments should protect cliildren from exploitation, 

b. It's high time. 

4. Classify the following words according to the number of their syllables. 

domestic - children - labour - work 


one syllable 

two syllables 

three syllables 





5. Fill in the gaps with words from the list. 

illegal - poverty - due - think 

Child labour is a worldwide issue. It is ... (1)... to overpopulation, unemployment and 
especially to ...(2).... Parents have to send their children doing ...(3)... works rather than 
studying. If they ... (4)... that this brings them happiness they are mistaken. 


PART TWO: Written Expression (05 points) 

Choose ONE of the following topics. 

Topic one : 

Using the following notes, write a composition of 120 to 150 words on: 
the causes of child labour all over the world. 

- poverty / illiterate parents 

- lack of motivation for schooling 

- no protection nor care from families and institutions 

- exploitation by rich owners. 

Topic two : 

Write a composition of 120 to 150 words on the following: 

How can advertising be beneficial to the consumer? Illustrate your arguments with examples. 
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PART ONE: Reading (15 points) 

A. Comprehension (08 points) 

Read the text carefully then do the following activities. 

The Hubble space telescope is a deep space imager used by NASA to explore space. It collects light, 
magnifies images and gives astronomers the most detailed images unknown to man. Hubble has been at 
work since April 25, 1990, and celebrated its 20th anniversary in orbit on April 24, 2010. 

Twenty years in service, and still being the leading source for space news, says a lot about Hubble's 
overall longevity and productiveness. Over 6000 scientific articles have been published based on Hubble 
data with some of its discoveries being so significant that NASA would have needed multiple satellite 
missions to accomplish the same results. Its importance to me is based on my lifelong interest in 
astronomy, and the galaxy where we live in. 

Its importance to others , such as NASA and astronomers around the world, is due to the fact that 
Hubble is currently the leading source for new information and ground-breaking discoveries when it 
comes to deep space. But, after a stalled launch in 1985, five repair missions since its beginning, and 
billions of dollars in funding, 1 asked myself: "Is Hubble worth it?". 

WWW. 123helpme.com 


1. Circle the letter that corresponds to the right answer. 

The text is: .... 

a. a newspaper article. b. an extract from a book. c. a website article. 

2. Are these statements true or false? Write T or F next to the letter corresponding to the 
statement. 

a. Hubble space telescope retransmits pictures to astronomers. 

b. NASA celebrated the twentieth anniversary of Hubble here on Earth. 

c. Hubble is useful to provide NASA with necessary data. 

d. The 1985 space mission was unsuccessful . 

3. Answer the following questions according to the text. 

a. When did Hubble telescope start work? 

b. Is the writer interested in astrology? Justify from the text. 

c. Why is Hubble telescope important? 

4. In which paragraph is the cost for the reparation of Hubble telescope mentioned? 

5. Who or what do the underlined words refer to in the text? 

a. It (§1) b. where (^2) c. others f^3) 
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B.Text Exploration 


(07 points) 


1. Find in the text words whose definitions follow. 

a. to travel in order to learn about something. (§1) 

b. facts or information. (§2) 

c. the scientific study of the sun, moon, stars, planets, etc. (§2) 

d. at the present time. (§3) 

2. Divide the following words into roots and affixes. 

productive - impossible - exploration 


prefix 

root 

suffix 





3. Ask questions which the luiderlined words answer. 

a. We use the telescope to magnify distant stars. 

b. The telescope was invented in the IG^Venlurv . 

c. Thousands of satellites revolve around the planet Earth. 

4. Classify the following words according to the pronunciation of their final "s". 

missions - planets - telescopes - images 


/s/ 

h! 

iiii 





5. Reorder the following sentences into a coherent paragraph. 

a. as they are quite similar in size and gravity. 

b. Astronomers have known Venus for thousands of years. 

c. It is sometimes called the sister planet of the Earth 

d. Anyway the two planets are very different. 

PART TWO: Written Expression (05 points) 

Choose ONE of the following topics: 

Topic One : Using the notes below, write a composition of 120 to 150 words on the following: 

Imagine that, with a group of tourists you went on planet Mars. How life would be like there 
compared to the one on Earth. 

- Mars / planet of solar system 

- more space / no inhabitants 

- no traffic jams / no pollution 
but - no form of life / no water 

- no leisure / boring life 

- no nice places to visit... 

Topic Two : Write a composition of 120 to 150 words on the following: 

You have recently been victim of an intoxication after eating at a fast food. Tell how you felt 
and what measures you decided to take. 
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An estimated 158 million. 


05 pts 


Part One: Reading 
A) Comprehension 


3. a- working in mines/ chemicals/ pesticides / machinery 
- working as domestic servants. 

b- Africa and Asia. 

c- ensuring that all children go to school and get an education of good quality. 

4. a- children are exploited in labour in some parts of the world. 


B) Text Exploration 

1. a. hazardous/dangerous 

2 . 


b. key 


to abuse 
to nrevent 


noun 

engagement 

prevention 


_ adjective 

engaged- engaging 
abusive 


3. bl: Children are exploited as waiters for a miserable pay by some cafe owners. 
b2: Although children do most of the hard work they are badly paid/ 

Although children are badly paid they do most of the hard work. 
b3: It's high time governments protected children from exploitation. 


one syllable 

work 


two syllables 
children, labour 


three syllables 

domestic 


5. 1. due - 2. poverty - 3. illegal - 4. think 



PART TWO: Written Expression 
Topic one. form: 3 pts 

Topic two form: 2.5 pts 


content: 2 pts 
content: 2.5 pts 


2 ^ 1 
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PART ONE: Reading The Hubble space.... 

A/ Comprehension 

1. The text is: a. website article 

2. a.T b.F c.T d.T 

3. a. It started on April 25,1990./ 23 years ago. 

b. No,"its importance to me is based on my lifelong interest in astronomy." 
c . because it is the leading source for new information and ground¬ 
breaking discoveries. 

4. In paragraph three / last paragraph / § 3 

5. a- it. The Hubble space telescope/ space imager 
b- where, galaxy 

c- others. NASA /astronomers/ NASA and astronomers. 


07pts 


B/ Text Exploration 


01 pt 0 25 x4 to explore b. data c. astronomy d. currently 

01.5 pts 0.5x3 2-_ 


preflx root 

sufhx 

product 

ive 

im possible 


explore 

ation 


01.5 pts 05.x3 


01 pts 0.25x4 


02 Dts 0.5x4 


3- a. What do we use the telescope for? What's the telescope used for? 

b. When was the telescope invented? 

c. How many satellites revolve around planet Earth? 

4- 


/s/ 

Izl 

/IZ/ 

planets - telescopes 

missions 

images 


5- l.b 2. c 3. a 4. d (0.5 opening sentence) 

(0.5 each pair) 


05pts 



PART TWO: Written Expression 

Topic One: Form 03 pts 

Topic Two : Form 02.50 pts 


Content 02 pts 
Content 02.50 pts 
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La celebration d un anniversaire est un moment de joie, de partage. A cette occasion, on 
glorifie la naissance et les parents d un etre dont c’est I’anniversaire. 

Ces celebrations, comme les mariages, les fetes de fin d’annees ou encore les fetes religieuses, 
sont I’occasion de rassembler ceux que Lon perd vite de vue pendant I’annee. Pour parvenir a s'extirper 
du quotidien, il est pratique de fixer un jour dans I’annee. Un anniversaire est done un point de repere 
utile pour rassembler des amis ou des membres de sa famille. 

Pour les ames genereuses, I’anniversaire est aussi une occasion d'exprimer son affection en 
offrant, en plus des petites attentions quotidiennes, des presents de valeur. 

Enfin, un anniversaire marque egalement une nouvelle annee de maturite. Chaque cycle 
supplementaire de 365 jours nous apporte son lot d’experiences enrichissantes. 

Cependant, feter un anniversaire n’est-il pas hypocrite ? Pourquoi profiter d’une date precise 
pour avouer aux etres aimes les sentiments qu’on leur porte ? Avec I’arrivee des reseaux sociaux par 
exemple, on peut se demander a quel point les « joyeux anniversaires » regus sont sinceres. II suffit de 
voir tous les commentaires regus sur nos « murs facebook » de la part d’amis que Lon n’a pas revus 
depuis dix ans et qui font le simple effort de cliquer sur un bouton car le systeme les a genereusement 
prevenus ! 

Et puis, il y a un true vraiment pesant lors des anniversaires, c’est de se sentir oblige de 
trouver un cadeau ! Comme si le fait de celebrer I’anniversaire ne suffisait pas... C’est vraiment un 
gaspillage d’argent et de cadeaux inutiles ! On a meme congu sur le web des sites Internet pour refiler les 
cadeaux qui ne nous plaisaient pas ! 

Que penser ensuite de ceux qui organisent des soirees pour feter leurs anniversaires ? Il est 
vraiment dommage qu’un evenement cense rassembler des gens que Ton apprecie pour vivre des 
moments memorables se transforme parfois en evenement insignifiant et vite oublie! 

Enfin, souhaiter un anniversaire, c’est entretenir la nostalgic du temps qui passe, c’est 
compter les annees passees alors qu’il faudrait se tourner vers le futur ! 

D'apres Jean Philippe le 31 juillet 2010 
dans Article invite Site : Revolution personnelle 
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QUESTIONS 


1. COMPREHENSION : (14 points) 

1. L’auteur de ce texte est: 

• un educateur 

• un romancier 

• un journaliste 
Recopiez la bonne reponse. 

2. L ’auteur s ’implique nettement dans ce texte. 

Relevez dans ce texte 4 indices qui le montrent. 

3. Relevez dans le texte 4 types de celebration cites par I'auteur. 

4. « En cette occasion, on glorifie la naissance ...». 

Qui est designe par "on" dans cette phrase? 

5. « ... sentiments qu'on leur porte.» paragraphe 5. 

«.a genereusement prevenus » paragraphe 5. 

A quelles personnes renvoient les 2 pronoms "leur" , " les" ? 

6. En vous aidant du texte, classez les expressions suivantes ; 

reunion des proches - obligation d'offrir - retombee dans I'oubli - fuite de la monotonie 
- manque de sincerite - expression dun amour. 

Pour la celebration ... 

Contre la celebration :... 

7. « II faudrait se tourner vers le futur ». 

Le conditionnel dans cette phrase exprime : 

• Un regret 

• Une hypothese 

• Un souhait 
Recopiez la bonne reponse. 

8. Parmi ces 4 propositions, 2 seulement sont en relation avec les idees du texte. Recopiez-les. 

• Chaque anniversaire montre qu'on a muri. 

• Chaque anniversaire nous incite a plus de depenses. 

• On n'attend pas la fete pour exprirner nos sentiments. 

• On ne se sent pas oblige d'offrir des cadeaux. 

9. L’auteur est-il pour ou contre la celebration des anniversaires? 

Justifiez votre reponse en relevant une phrase du texte. 

10. Donnez un titre a ce texte. 

11. PRODUCTION ECRITE : (6 points) 

Traitez un seul sujet au choix. 

1. Dans le cadre d'un debat sur I'utilite ou non de celebrer une fete quelconque, redigez le compte 
rendu objectif de ce texte (environ 100 mots) que vous ferez paraitre dans le journal de votre 
etablissement dont vous etes un des redacteurs. 

2. Dans un forum Internet, vous intervenez sur la question : « Peter un anniversaire n'est-il pas 
hypocrite ou inutile? » 

En tant que membre d une association intitulee : « Pour une culture nationale », quelle est votre 
position sur ce sujet ? 

Redigez un texte argumentatif d une quinzaine de lignes (environ 150 mots) dans lequel vous 
presenterez vos arguments etayes d’exemples precis. 
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Yougourtha, fils du Maghreb 

Orphelin de bonne heure, Yougourtha fut eleve a la cour de Miscipsa, son oncle. Des sa prime 
jeunesse, il frappa les esprits par ses dons exceptionnels. 

Salluste nous le presente ainsi: "Yougourtha, remarquable par sa force, par sa beaute, et surtout par 
I’energie de son caractere, ne se laissa point corrompre par le luxe et la mollesse. II s’adonnait a tous les 
exercices en usage dans son pays, montait a cheval, langait le javelot, disputait le prix de la course aux 
jeunes gens de son age ; et, bien qu’il eut la gloire de les surpasser tous, tous le cherissaient . A la chasse 
qui occupait une grande partie de son temps, toujours des premiers a frapper le lion et d’autres betes 
feroces, il en faisait plus que tout autie, et c’etait de lui qu’il parlait le moins." 

Qu’a de si brillantes qualites il joignit la modestie, c’est laun fait rare. 

Le roi parut d’abord flatte d’avoir un neveu si brillant. Mais, de 1'admiration il passa vite a 
I’inquietude. Apres sa mort, que ferait Yougourtha? N’allait-il pas tenter de s'emparer du trone au 
detriment de ses cousins ? 

En outre, il etait a craindre que Rome ne prit ombrage de la popularite de Yougourtha qui 
apparaissait comme I’espoir du mouvement national. 

L’idee vint done au roi de se debarrasser d’un prince aussi genant. Mais comment faire ? Par 
I’assassinat ? Le peuple indigne se revolterait. Il fallait done songer a un autre moyen. Comptant sur les 
hasards et les perils de la guerre, Miscipsa confia a Yougourtha le contingent d’auxiliaires que Rome 
venait de reclamer pour le siege de Numance, en Espagne. 

Yougourtha ne devait pas etre dupe d’un tel calcul. Dominant sa repulsion pour ce genre de 
besogne, il partit avec un plan dans sa tete. 11 allait, la bas, s’appliquer a etudier et a connaitre le caractere 
et la tactique des remains comme s’il se preparait deja a les combattre. 

En Espagne, il ne tarda point a se tailler une belle renommee par son energie, son activite 
infatigable, sa modestie et sa valeur au combat. Scipion Emilien, chef de I’armee romaine, avait une 
confiance absolue en lui. Sans doute, retrouvait-il en lui I’image du grand Massinissa. Pour toute 
operation delicate et perilleuse, on faisait appel a Yougourtha qui, volant de victoire en victoire, devint la 
terreur et I’idole des remains. 

M.CherifSAHLI, 

« Le message de Yougourtha » 

^ cherissaient=aimaient. 

2 

repulsion=degout. 


4 ^y3 




QUESTIONS 


1. COMPREHENSION : (14 points) 

1. L’auteur de ce texte est: 

• un journaliste 

• un romancier 

• un historien. 

Recopiez la bonne reponse. 

2. Relevez dans le texte 4 termes ou expressions qui renvoient a « roi ». 

3. Relevez dans le texte 4 sports pratiques par Yougourtha. 

4. Yougourtha est modeste. Quelle est dans le texte la proposition qui exprime cette idee ? 

5. Miscipsa veut se debarrasser de Yougourtha. 

• il veut le tuer 

• il veut le mettre en prison 

• il veut I’envoyer a la guerre. 

Recopiez la bonne reponse. 

6. Yougourtha accepte de combattre pour les remains : 

• pour montrer qu ’il aime les remains. 

• pour faire plaisir a son oncle. 

• pour etudier les strategies guerrieres. 

Recopiez la bonne reponse. 

7. "Le peuole se revolterait ." 

Le conditionnel est employe ici pour exprimer : 

• une eventualite 

• un souhait 

• un regret 

Recopiez la bonne reponse. 

8. - "Bien qu'il eut la gloire de 1^ surpasser " paragraphe 2 
- "Tous le cherissaient" paragraphe 2 

-"... se preparait deja a combattre ... " paragraphe 7 
A qui renvoient les pronoms " les", "le ", et "les" ? 

9. Yougourtha a compris que son oncle voulait I’eloigner. 

Quelle phrase du texte le montre? 

10. Proposez un autre titre a ce texte. 

IL PRODUCTION ECRITE : (6 points) 

Traitez un seul sujet au choix. 

1. Vous etes membre de 1’association culturelle de votre lycee. 

Pour la rubrique « Nos heros » de votre journal scolaire, faites connaitre Yougourtha a vos 
camarades en redigeant en 100 mots le compte rendu objectif de ce texte. 

2. Beaucoup de jeunes sont tombes au champ d’honneur durant la guerre de liberation. 

Dans votre village, les anciens ne cessent de vous raconter les faits heroi'ques de Pun d eux. 

Faites connaitre un de ces heros de la revolution en le presentant brievement et en racontant un de 
ses exploits. 

Votre texte paraitra dans le journal du lyc^ dans la rubrique « Des hommes et des faits ». 


4 4 
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S\j^ 




1. COMPREHENSION : (14 points) 

1 

1 

1. journaliste 

1 

0.25x4 

2. indices de personne (nous - nos) + modalisations (genereuses - enrichissantes 

- genereusement - pesant - vraiment - inutiles - dommage - insignifiant - 
memorables) 

1 

0.25x4 

3. les mariages / les fetes de fin d'annees / les fetes religieuses / les anniversaire. 

1.5 

1.5 

4. on = nous - amis - parents - proches - famille - les gens - tout le monde. 

2 

1 + 1 

5.1eur= les etres aimes - les = amis 

1.5 

0.25x 6 

6. pour : reunion des proches / fuite de la monotonie / expression d'un amour, 
contre : obligation d'offrir / retombee dans I'oubli / manque de sincerite. 

1 

1 

7. souhait. 

2 

1 + 1 

8. chaque anniversaire montre qu'on a muri. 

chaque anniversaire nous incite a plus de depenses. 

1.5 

0.5 + 1 

9. contre. 

Justification : - feter un ajiniversaire n'est -il pas hypocrite ? 

- c’est vraiment un gaspillage d’argent et de cadeaux inutiles. 

* acceoter : « oourquoi faut-il attendre ? » 

1.5 

1.5 

10. Accepter tout titre en relation avec la problematique du texte (pour et contre les 
celebrations) 



(YOUGOURTHA : 



L COMPREHENSION : (14 points) 

1.5 

1.5 

1. un historien 

1 

0.25x4 

2. la cour - le trone - un prince - le luxe - un prince. 

1 

0.25x4 

3. monter a cheval (I’^uitation) - lancer lejavelot (atliletisme) - la course - la 
chasse. 

1.5 

1.5 

4. c’etait de lui qu’il parlait le moins. 

1.5 

1.5 

5. il veut I’envoyer a la guerre. 

1.5 

1.5 

6. pour etudier les strategies guerri^es. 

1.5 

1.5 

7. une eventualite. 

1.5 

0.5x3 

8. les =jeunes gens de son age. le = Yougourtha. les = les remains. 

1.5 

1.5 

9. Yougourtha ne devait pas etre dupe d un tel calcul. 

1.5 

1.5 

10. Accepter tout titre en relation avec la problematique du texte (les qualites de 
Yougourtha: un guerrier redoutable - un prince extraordinaire etc). 


2 1 i^aLif 
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11. PRODUCTION ECRITE (6 points) 


Suiet 1 (COMPTE RENDU) 


1. Organisation de la nroduction 
- Presentation du texte (mise en page) 

-- Presence de titre et de sous litres 
— Coherence du texte 

- Progression des informations 

- absence de repetitions 

- absence de centre sens 

- emploi de connecteurs 

-- structure adequate (accroche - resume - commentaire) 

TOTAL 


0.25 

0.25 

0.25x4 

0.5 

02 

2. Planification de la nroduction 


- Choix enonciatif en relation avec la consigne 

Choix des informations (selection des informations essentielles) 

TOTAL 

1 

1 

02 

3. Utilisation de la langue de facon aoDronriee 
-- Correction des phrases au plan syntaxique 
-- Adequation du lexique a la thematique 
-- Utilisation adequate des signes de punctuation 
-- Emploi correct des temps et des modes 

-- Orthographe (pas plus de 10 fautes pour un texte de 150 mots environ) 

TOTAL 



1 

0.25 

0.25 

0.25 

0.25 

02 


Suiet 2 (ESSAI) 


1. Organisation de la nroduction 
-- Presentation du texte (mise en page selon le type d’ecrit demande) 

-- Coherence du texte 

- Progression des informations 

- absence de repetitions 

- absence de centre sens 

- emploi de connecteurs 

-- structure adequate (introduction - developpement - conclusion) 

TOTAL 


0.25 

0.25x4 

0.25x3 

02 

2. Planification de la nroduction 

- Choix enonciatif en relation avec la consigne 

- Choix des informations (originalite et pertineice des idees) 


1 

1 

02 

3. Utilisation de la langue de facon annronriee 

- Correction des phrases au plan syntaxique 

- Adequation du lexique a la thematique 

- Utilisation adequate des signes de ponctuation 

- Emploi correct des temps et des modes 

-- Orthographe (pas plus de 10 fautes pour un texte de 150 mots environ) 

TOTAL 


1 

0.25 

0.25 

0.25 

0.25 

02 
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3j<N^-."'1 Sj§j iSl^ ~ 

-LlUjllj 3 jr_ 1 '|. ^\1 lJ4^ L)^ “ 

djiiLUiij jUJij jLuc.vt I.. II* 11.1 ^Ujyi c^i ^iii L^^'iuii — 

JaLijJl ^yA 1 ^j djljui 10,^1 ji-j ^Ujyi l3->^ — 

*i^l\'3 ^j (^gJlii.A’iSV) JaL^I ■ _ ^Uj^t ^ ~ 

(s-ijj4') 

:14 m ) ~ 3 

.^jujV) CjU^) ■ 

,^ULiil - 
, jljj*]l - 
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3 ■- \a'< a\i ^LkJi jKi-s. i_ 

^Lklt CjI^L.^ (.5^ JIj^I _ 

-. J'j \^\jj| ;^-L<JL«ii ^LkJI _ 

.^Lillj Ajjl^jil 3 j. <"\l_ 

.CLilc-^.lali ^jjjlJ^J 0^^ 

.^jliJLall ^Ull CiUjVl jUiijij CjI jj^' k_al jjiLiil — 
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. l^Ud\^«jlj i-ai (^.i—ajil j OjJ Jj^ Sjjj-Ja 
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OUjL*i,\j OUb»tid*yJ j^is» 

2013 o'^ :5jji 


^,1 Am-J' * V I A^-J' 


^0_j L- 02 :3 jIi 


;3iU (3 




(^liaia 14) i J Ai ^ ^ 
:^_^iUj ^\ Ji 



1^ j*, ^yC^'^jo} y5 o-J- ‘0^\_>ix3 C._j ^ jC«j 
4 )^t> b\,\ JJ- 4 JI 

O^J*^ I 



[61/ t>^jj Sj^] 


I M 

.Aa^VI S:i^1 ck -2 

.lA^j£jl . Aj-o^ILijjY i a-ijijtJl (JjLjjj jj-a aI^j A_aJ^j^1 AjVI djjLjjl “3 

^ * 

.(jUjdjy^ iii^Luj ^ ai^^i —4 

.julja ^jl (j-<i ^ jVu.ii “5 

^LUj 06) fi jixfl 

.(^j-iUflil ^jU-a-a 

.Li2X]aj-alj AjlS Ai^JC- “1 

?Ajl£jl Ls “2 

?Aj^jjJ1<j Ly«^ jA ^ “3 


2 1 SaA^ 









(Alaij 14) 


*4 A 


iil Jli 


[115 / Sj>-] 


.Aj-fljji^l ^LuijV^ i—iiLaJLi ^LojaI o^Uil ~1 

.l^A« ^ Ia^I^aIu)! j _ji^\ ^l_^)fl!Lu)l ^_gic' •*«■ ~2 

iil ly 

• iJLft*]! .Ajs (J-ojtll cii^ ~3 

.f.LijVl (jJ^)3LiiJ ___>]al.i-a Aju^I i_s-^^ l_5^J ~4 

^ -jj-aiuLAil CjLi^lj 'jx .CjL^Ij ^k^yLuiVl ^jxalubft]! .,)^^ ~5 

^V1 ;j-a ~6 

{Lm 06) f pj) 
:J\xl ^1 Jli 

© ^}iiyA^===ij 

[19 / o'>^ J' ®jj*4 


.jImI] oLuaJjl (^.iJI ji^yL-uVi ^ O^ 

.l-v^l-'..^'jj 4 Jl1 ^^)LujV1 '^__)C. ~1 
? e,^^l ©jiA j }^AjjLftxtJl Cj'^L)jj_^1 jjl “2 

V AijLujil ^jjLdjaill ^^jLi_uV 1 Ai^Jlc. Lc ~3 

^ /)Ja1ula]1 ^ ^ ^ LmuoiI 4 


2 2 






2013 cjJLuiIl UjjUS^ ^luij 


J 30j Iajj 2 IdAAil Aj.a!!LujVI IdjLa jljj^l 





^9 

[<Uaij 14] : JjVl p J^' 

2 

01 

01 

:SjjS»i| jl 

.^Ixj .^ic- ^Ax^x !4j^ 

4 y^J £4'U. 4-1 i*.j\l i 4^ 1 1 Ajj 1 xjl^\l ijl'uVl iL^Miax^l 

.ojxij oj^ J-^'j J^V' jijjl'j aLjjj A^j 

4 

4x1 

.(Jj _ja]1 4*j ^ ^^ 4o io«v^ 4oLi^l ft 44 a^»a«v AB^^^jJtx l^jx ijLiiiiV^ “ 

. iJLaC-V' I_)i3l-Lul “ 

^ J-s > ,n\j ^lHiijV^ ^ Jj-i “ 

.Ajxaijil 4.a_Lxallj (3^^ ” 

.(J^j jC' 4^i oLh^jx (J'AxJl ~ 

4 

01 

. (jLuu^ Al^ijxj 4^^ V«\i •S_Lta*J\ 4 \ j. ..^ ^3 

01 

01 

01 

IAjjI 4 ^ ^4 

• Ajj^lxilj JMbrtll ^ 4il (Jx*]l (jLuijVl “ 

. ^ IgijxXJj ft^JAxli dlL^ “ 

.^IjU iU jsiuiluUj L_liiii CAui 3 X ^~ 

..l^jall til^^lu) ^lilujl t4jg W' ^li^L ^l^ll j^ 5 *_iill “ 

. ^^yx-alacrall L_li^j djl&Uali Oj^Llxli ~ 

4 

4x1 

:^V1 t>a jrljilujl /5 

.<ijji oj4i ~ 

.AliujLa-oj (jLuij^ <ijji j^jjll ~ 

1 a^c-v ^^IjtJ aJji 4jc- l—J^ jjSx (_j^jSll lx (_)£ ~ 

JS Jlstj jJc- “ 

. JlxC-l t. _ A^j^iLall — 


4 Cy^ 1 A^i*^ 
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j 30j Iajj 2 iS^Ail Aj.a^iLujVI :5jLa jLjj^I 


k^\ 



di 

[ilaii 14] :JjVl fjaJ) 

03 

01 

0.5 

0.5 

0.5 

0.5 

: (>a ^ / 1 

^ 7 -^jISj La (_|>a Ajt 2 _jllj _ 

^^jJaj ^J.. 1 -. ;^.iLa ji Ji ^L*Ja]] 4A.aL*]l A^j .^1 JLaAV 

^ 6 -v Ax^Ha u'^_J 

.fiJiljxI) ^ **- ■ 1 L>^.* 1 ^ a (JjJ A^ L\\ ^ 1 ^■*''< 

.iJS*il ^ _ '*> La ij ^_5 _ 

.tJ_)iLall_^ iJSLail i^gk L)^ _ 

02.5 

0.5 

0.5 

0.5 

01 

r^^Vl / 2 

. k-Js_j^^*-a]L ft^_^LL.al! ^ 

:l 4 la SjaIj ^yii _ 

jjLa^lj 4 (JaV^ ^ cjJalll ^ 1 j i;JjLui 1 ‘Aa^jJIj Sjj.aii 

A4!^1*]I t»l )i-%VI Qc- 

. ^1 j (JS ^Lwi&) j jJ)^ 0 ^ (J^aLt^l u-*-^ ^‘^°JJ AjMLi.'^i *«* 

.SjjjjVI 4^1£jj di^l 

01.5 

0.5 

0.5 

0.5 

: jLaJtJ' c>a (jjA^ AilU jSj /3 

.ft_>^Sf' ^ (3^' (1 

.k^\ ji' 3 =*^' (2 

-tj^ljl' 3 *^' (3 

.k^jW ^ 3aJl (4 

.i.^jic. Aiji^ 3*^^ 3^ (3 

.Alal^ Aia2La-a]i ^ 3^^ (^ 

3^' (7 

.4_4c- La AS^ ^8 

• Aj^pLa ALiC. 3^^ (^ 

02 

0.5 

0.5 

0.5 

0.5 

:pUjV' 0:^ 3U^ jia'^ ^j' / 4 

.jji\ (1 

-pLjjV^ Lpj .iiiJl jLujjjl ^2 

.Ijc. Aijoiijll dlLajV' (3 

.4^La^'V' djliV'j (4 

.^jplljll 3 j^ (5 

.^Lo^Lfr ^lIaj A 

02 

0.5 

0.5 

0.5 

0.5 

aL ^ (JjiAlMbal) AdUj) j£j j 5 

.A.aluLa]l Aij.ll^ ^ 13 ^^ (2 

. (jjALaLail (JIj3 (3 

. ^jxaluLall CljLai.^i.a^ ^pLkLa 3^^ (4 
■ ..i^eL« jlgJal jl (5 

. 3 ^ Aj 2 La iil3 (^ 


4 (>« 3 
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j 30j Iajj 2 iS^Ail Aj.a^iLujVI :5jLa jLjj^I 




(j-a j-^~"’' j 6 





01 

^■J'J.J^'^^ .ijc. |^j^a*J (Jj^ (2 

03 

01 

.d.2LuLJ ‘Ajt.bkJ ^3 

01 

.(jLkiuV^ Aij-sa ^a1 -v > La frljjC-1 ^4 



. JL*J alll-j ^5 



• (JllLa_3^ ^ ^6 



.jil ^ ^7 

[<Uakj 06] f 


01 

UL^ / 1 

02 

01 

iiniii*V'^ ^j;>.^'s^' lAil _ 


.4i4i\ jj\jin^A j) ^K a \) •"« ^U c. «L>»-*.\\ J 'v'M i.HulV^ ftA 



ftlft Jx«lj j 2 

01 

0.5 

. jJLuoaII _ 


0.5 

.^Ia]1 S.i^j_ 



:^UaJ' ^UmJI >j ^'iS / 3 



.:iS'a _ 


0.5 

' 

01 

0.5 






0.5 

L)^4i«»ih4ll 1 4 


— 1 

0.5 

02 

.JAj^\ _ 2 


0.5 

. k_s jIj«j1i 3 


0.5 



■ JaJ _ 4 


4 (l)<4 4 
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2013Olj:r : 5jji 


i 30j L- 04 : Sill 


iUJffjil 4^.jxil OjljJ 

(^^1^1 ^JLt."Jl Ob^l 

OLOp^jj : IjtJjl 


OLOpljjil : 5iU (J jl-P^l 




(LIaj 06) : j;Al r>jv>lJl 

i ^ O', U, yj ^L''1-v''.ftU ^UtlOl ^T_ift]l ' >1-^1-^ (jlj^ b J 3 

. 3^ _ 

.L^jjJl Zg = be ^ j Z(n = z^ i Zg--a42 * = ae “* :l$jUa.V Ej C ^ A ia^l 

. p i £azIb_ ^ i ,1 

OABC ^^1^1 ***j.'^ 

M'{z J Ajaijjl jOl (j.*iA/(z)'Oaij (J^ ‘-‘Sijl3^!j — <iwuilj O jj S <jUijJl .2 

* - " A a ' 

. S i^A') — E (ji (3^^ ^ t iS _j'^ji-j^i 'AjLiiiii ojL^l LjjiiSl -1 
• S (C) = G J S {B) = F ^--'-j-^ t^^^UatOl i,^ OEFG ^^1^1 aa.U.u.« 3^ lw ■ ^ 

2 2 r Tz ^1 

. \z^\ +\ze\ - 2\ze xz^jcos arg — :^UJ1 bj a 5JV^ c_j^l -\ .3 

L \^cj_ 

■ b J a aJV ^ CE^ ^vritiii ~ui 
. Z^ i O (jc. <■ iY\V) ijA -Uakj J n (II 

' ^n+l ~ ^ (^n) ‘ ^ ^ C>J AIq = A 

.K„=arg(zJj u^=\z„\ AS. jJ cy^ (kJj (aj 

.bj a J^l ^ jo^i ,^ 1.1 

f z \ 

arg -h+L e]-7r',7r] j a<b : 

\ ^n j 

.L4^j-4 0^ OjVl .la-31 (-jL-u^j (jjiLwjI ijjjWJ 4^lxu^ (^) ^3 jl1a3!j t<jxu.ijA () ^IjlOl (jl 

b^ b^ /?" 

. limT^^ ^ 4 7^ = a + /?H-1—^ +... H —i 4*n*^ 4 7^ ^j.^-^.ftll n j b ^ a aJV•ij 4(-jxaAl .3 


— a + /? H- 1 -:r + ... H-r * 4 71 pj-aa-Ol T] j b <■ 3 “OV.li 4 (—ixu^l .3 

a a' a^^ « C>^ ^ ■ - 

• A^lilujl ^ ^n J A i O -laSiSl (j-a (jjSj Tl Ajjtu]a 3 l jl.iC-Vl ^ (j^ .4 


6 1 






(Lii: 03) 

. P = n -\-Z j oc— 2n^ — 14/? + 2 i tP j oc (jjjjaJl jiiaj . jjic. n . 1 

(j^Vl J] PGCDyji) . PGCD{a\P) = PGCD{P\\{))i3 ci^-\ 

^.PGCD{a\P):^^ ^ U-V 

. PGCD{(x\P^ — 5 ‘(jj^ t ) 4 n ^ (j^ - 

. 11 4^ 4.A>.na3l 4 n ^ i - i .2 

4^''+4” + /?=0[lll 
n = 2[10] 


(Ll^ 05) 

.^0',lfjf](^ f ^ .><qU 

Z;(-3;4;4) j C(-2:-7;-7) 4 5(2;2;-l) 4 /1(0;0;1) 

X = \ + 3 a + P 

.(jUiiia»i (jUa^j p j OC • ' y — \ — 20C t—(i?) ;j;jlui.<vilj 

z=\ + a + p 

. UjlwM C J S i A Jaiiil (jl ■ ^ . 1 
.<] AjjjI£jj ^ ( (^ APC^ 11*43 |^^.Aialj 77(3j—2',1) 

.(j'ialsu-a (i?) j (, ASC^ (jl (j^ ^ 4(^P) (j;jji,ii*43 AijU-A -1 ,2 

X =-2 +1 

* y = —7 + At', f G M :^jJa^j31 Jj!will jj (A) ^a^aioiA]! ja (fP) j ( ABC) jl (j^- V 
z = “7 + 5f 

^ 4 (fp) 77 *03^1 43 Lum31^ (( ABC) [_gj>ii.iii<i31j 77 *Oaij31 a3U.iia3' ^ 

. (a) ^aa&luM31j 77 <Jakj31 (j^ Ailt,11*41 

.(fp) j {ABC) ^jjj^IjowJI (JS ^_^3c- (_5jj^wJlj 77 ^ InVill l 5^1 (_5jj-wiA31 (0) .3 

* t_gjli.ii.<43 4_i^l£jj LjJjSI -1 

, 7741jI^Ij^ 1 (j^ ^ t 77 b^1j AJasj ^ilaL (©) J (^?) 4 ( ABC) Axil^l CjLjjIuj^I (jl - '-j 

.(a) 'ijqiiii-ftllj 77 4jaij31 


6 0 ^ 2 




(hm 06) 

.u{x) = e''-3x+4:-e ]0;+c>o[ ^ u .1 -I 

. U sIajI ^ 

o'" -e>3x-A 4 ]0;-l-oo[ JU-Jl X (>4 4*^1 (j^ - V 


-1+lnA' 


. vix) = -3j^ + -l+\nx :j ]0;+oo[ JU-aJ1 ^ .2 

( V J] V j-4jj) . f'( 1) = 0 :o^ (jl? -' 

. y(^)<0 4 ]0;-l-oo[ (j-a X ,^'qyq-4 (j-a 4Aj1 Cml - V 

< 3^ — 4 4 ]0',-h=>o[ (JU-ail X ^qj'q^ jjc. J£ (j-a AjI 42tJ±iujl - ^ 


. 6^ — e +-5— > 0 : ]0',-H^[ JL?-a31 ijA X ^^qiq^ (_>» -3 

. f{x) = e’‘-ex+— ]0;+o°[ JMt ^ /aJUI -II 

X 

. ^ 0‘, i, y) iaUiiaJt ^Uat-a]! UJjjoiiail /aJI^ 

. lim / (a") j lim f {x) .1 

^_>+eo X -^0 

(Jj'^ ^ 4 ]0',+‘^[ LaUsj SJj|3^ f aJI^I (jl ,2 

. 0;— JU-ail (^^f) ^ ‘ /(l) *3 

2 


. (/|^^J«5,75j /(1,64)«1 4/(2)«2,3 

La&lj^jUua (jxaJSJxu^lj l^l^j ^^z*) A^Lum .4 

. Ar= 2 j AT =j 


6 0^ 3 




(hm 03) 

.2n + 27 = 0[n + \] n Si.iihll Jif- -' -1 

.{b - a){a + b) = 2A wjit-ill jIjc-Vi t>i (a; b) CjI^Lu]! - v 

.>/24 

P = 3403 j ctf = 10141 ^^Ic. Ama^ (jjjLoiVI (_ 5 j ^Uaj3l ^ (jIjjjS^ (jLwjila (jb^ P j oc >2^ 

13 J cc <._jj£l - i 


h^-a^ = 2\ 
aa-pb~^ ^ 

478 J 671 jj^Vl tdjjJu-ftJl ^ajijjliJl n>>il ^ 11434 J 2013 1 .3 

.2013;^-1434j=27 :Ula]l (x,y) c^b 

(LU: 05) 

. + z+1 =0:yi:i]t t z Jj^^l cjb jIj&V' Ja. .1 

:Cilaa!iUl Cjb M J B i /I Jaiii' *i^O\U,V^ jj..'>l^^*.*41 ^] u-jj>iiiu/J' (j;j^i,n<\il ^ '2 

/ '■! II - • \ - '11 T - l+i>/3 

j-jj) .s^jSll ^ z J zg=z^i z^ =-^— 

.^Vl tXiJI ^ z^ - i 

.arg (z-z^) =arg(z^ )-arg(z 5 ) ^ M iaaiJl ^ 

. Z ' = Z^ ■ Z + Zg‘\j3 i M'{z ) -Oa^l M (z) *Oaij JSj (ja;j i r 1 .3 

,3^X4^! d;rf^Uc- ^ r ^ b) - 
.z' = -2z+3i -.^iM'iz) M(z)SJ=5j DSj jiji! 

. h ^3£^j <j.uj - 

• {^h J r (jali^^l mAP c^] ° ) ’ S = h r :^-i^ - 

.77 

f ^- / \ *" f ^ ** *■ 

.z'=2 6^fz — ij+i * AjjI^ (jl ^ 4S)jAAil e^^fc^Ufr 4 iS . 

■ S = E J S = E i S(^O'j = C ‘E j D •> C b>Vil'j i Cjb Q a l^ViH ^>iwj .4 

.4^1ilw)l E J ^ ^ O JafljJl (jl (j^ - 

.TV 

. ^G M ^ Z= 2E^ + e^ : M (z) iaijJl <c.ja:^ ^r) (j^ - 1 .5 

,S Lk>a^lj (r) (r^) - V 


6 0^ 4 




(hm 04) 

j ^(—1',0',2) J ,k^ (jjuIaILJI AaUIaJI ^al*-43l >>iqH ^ 


.(fire R) 


x=2 + a 


y ——2 ^‘(a) 


z=-\-a 


. ( AS) LlLjxuj <_u£l - f .1 

(J 4 l^ (jA Lw:^ (a) J ( / 4 /? ) (jjAlfllulA]! (jl (j^ - ^ 

.(a) ^ AB) (fp) .2 

» (fP } \'\ a'\ m 1 

• (^P) 4^1£jJ ^jU-a ^ iX—y-\-Z—\=0 (jl t-lml - '-J 

. (y^G R.) ^ (l + y^‘,1 ~ >^) A > (j-a 'Uaaj Ad j (A) jijaluwiJl (j-a -tLaj TV .3 

. ( AB) (S-JiiMi-aJl Jj L5-®^ ^ 4_LajJl jl - 1 

• (^P) M A UVill (_^Jj,a*jl Kg III ^11 Ad Cjj^ ^ j ^ - '-J 


• ABN cLiItaii ^U-M» 


P ('?) J N (j^ ^Uaa 31 jl 


(iaOS 08) 

• g{x) = \ + {j^ -\)e~^ : J R ^ ^ 3 *^ g 5JU1 -I 
. lirn g{x) J lirn g{x) uj^l -1 .1 

X-^+oc X-¥-oo 

(^(1 +V 2 ) = 1,43 J ^(1—V 2 ) =—0,25 :iiU) Jjj^ jLii ^ i ^ al^l ij-jjjI -v 

i cx j^V'j UsAo^i (jt ( 3 ^^ p t IR. g^^ ~ 0 1 .2 

.-0,8<a<-0J 
. X ^ s ^(a") 

fix) = a-(a+1)^ e~^ : j R ^ -II 

^2 CUl 3jia3^ bJ^j) . ^ 0\i, 3 ) iaUtlall ^ * . ^ 11 UJjj-alaJl ^ Wi-a ^*2^) 

. lim f (a) j lim / (a) ^-±^\ - 1 .1 

, +00 Jic- ^*2^) (JjLa i-^lia i y= X ^jljt-aJl Ij (A) q\ (j^ - 

,(a)^ ajaixiuJl 4.ii.iuilj 

( / Jj f' >J.) ,/'(a) = ^(a) 4 A (> . 1 .2 

(/(a)--0,9 :iiU) .M ^ / ajUl Cjl^iu Jj^ jLi - V 
. ^ 3^ ^jUt-a (jJJU <- _ 4U^ 1 1 ;_ 5 jlxiiJ (j£ (J-aljt-a tjj^La-a ci^ (^^ ) 0^ CXr^ -1.3 

.^C^) j_^jaj-a3|j (A)2^"V 


6 0^ 5 




2 

. (^ + 1 ) + TUG =0 • X (Jj^ ?• t Ul i ^ 

. H{x) = {-^ -Ax-5)e~'' :-j M ^ H .4 
.R C5^ x\-^ (^+1)^ e "" H J 

.x=0j x=-\ U&IjIjU^ 

* ^n+l ~ ^(^/j) * ^ L>^J Uq — (^n) “HI 

(g(a) = 0 ijkj a (jl j£jj) 

. -1 < < tir t n jjc- i_j£ (j^ OA)^ 'I 

■ A. ^si A (jl (j^ .2 

1 ^ ) (j^ ^vruii' .3 


6 0 ^ 6 




2013 j^i 

UuoJj OIpLo 04 :sJJ*' OL^Ijj OL-^bjJl :aiU 


m 




A^Jj^l AjI^VI 


Aid^Uil 






(JjVl ^>ijAll) 


(laUj 06) : JjVi Odj^l 


0,25 + 0,5 
0,25x2 


.A oiUl OAB = e”'2 . j i 


0,25x2 


0,25 


0,75x2 


0,75 


0,75 

0,5x2 

0,75 


s(OABC) = ua <ia.luwi 4 OABC - V 

1 ' P\ ,3^ 

0,25x2 z'-—e xz i —-—e -Lz 

a ^ 

0 25 f 

^(oEFG) ~ — ^ .cijlA.U*4il ^ OEFG ' ^luwi q\ - t-j 


|z^|^+|z^|^-2 |Z(^xz£.|cos arg — =a^+b^-aby/2 -' .3 

L \^cj_ 




OCE 


CE^ =OC^ +OE^ -20C xOE XCOS{OC,OE) = 


rc 


/ \1 

- 2|z^||z^|cos arg — = a^-\-b^ -abypl 

L V^cy_ 


> 3^ 

^ = -e^ .Ux. M,,j = 5(MJ -l.II 


. t/Q “ IzqI — |z^| ~ a (JjVl Ia^j — l^Lul ) "2 

a 

• +g = ^rg^ Z^ ) = ^ -J (Jj'i?^ IA^J ^ ) " 


IfbT' 


limr^=-H>oj T^ = u„ + u^ + u 2 + u^ + ...+ u^=- - - -1 -3 

/7-4+cx, lj_g \gj 


.£e N n=A£ - 4 


(LU: 03) 

. FGCD{a\fi) = FGCD{/]A0): oloW^-' -1 
./7 gN ^ 77 = 10/?+2 --> FGCD{a\/])e{\\2\5AQ} - v 

. 11 4^ jjxil ^jjJaVl 4.<Li.id3i <• n ^ t.^L.ia. 1 .2 

./?gN ^ 77 = 110/7 + 82 - V 


4 Cy^ 1 





































OlpLtf 04 :oiil Olyjsbj OlyjgUyi :a^U 2013 ^j^l 






AjUyt j*-aUci (JjVl 2^^) 


(LU: 05) 

0,75 .(A^C) Lijiuwi (j:i*j C j B i A JaijJl (jl (jl^ -1.1 

0,5x 2 .<] ^jU-o 3x- 2y+ z-l = 0 s (ABC) J 77(3; -2;1) v 

0,5 + 0,25 .(jlj-aUHn (^?) j ( ABC) s (i?) (_gj ^u L A li 4jjU^ ^+j^—z+2 = 0- ' .2 

x = -2-\-t 

0,5 .\y=-l + M (teR) _J <_fljA^ ( A) > II A [jaj (jUJalil* (f?) j ( ABC ) - V 

z = -l + 3t 

V. 

0,25x3 .d(D,(A)) = .[^ i d(DX^T)) = — ^ d(^(ABC))=^/^ - ^ 


3 3 

‘ ((2)-i^jU-4^ ;^+4j+5x-33 = 0 - S .3 


0,25x3 


0,5 

0,25 

+0,25 

0,25 


h[-,-}-B\ GP)n(/15C)n(e) = |//j-V 

U 3 3 j ^ ' 

.d(D,iA)) = I?H = .[^ 




(iaiis 06) 


o 

cn 

U *U4j|;J - 1 .1 —I 


0,5 

. 6*^ — ^> 3a'— 4 i ]0;+‘^[ (Jla-4il (j-a X (j-« uW^" 


0,75 + 0,5 

. +(^) < Ot ]0;+<^[ Jla-4ii (j-i X Cy* ^'(l) = 0 - K2 


0,5 

•- z ^ 3a' — 4 ‘ ]0;+‘^[ Jla-431 ijA X j-ic- JS ijA ajI 

X 

6 

0,5 

• e^ — e-\ - y —>0 • ]0;+‘^[ x (jaaA Cil^j .3 

x^ 


0,5 

lim /(^) = +oo s lim f{x) = ~oo .1 -H 

X-^+oo X -^ 0 


0,5x2 

/ yul CjI^ Jja=. ‘ ]0;+oo[ JMl UU sjjljl. / SJUl .2 


0,5 

.lo-^l Jl^l (e^) /(l)-0 .3 

2 


0,25 + 

0,25 + 

A =-Ji7‘ (x)dx + |V (x)dx,ua ~1,024 ua : .4 

2 


0,25 

(J f (x)dx=e'‘ -—x^ + — {\nx)^ + c) 

2 2 


4 Cy* 2 ^ 










































OlpLtf 04 :oiil Olyjsbj OLjgUyi :o^U 2013 ^j^l 






^UVI ^Up 

Slj^ 

03) :Jj^l L«>iSt 


0,25 

0;4;24 2n +27 = 0[n +1] ^ JA\ n Si.nhil - S .1 


0,5 

.{a\b)e {(1;5);(5;7)}- v 

03 

0,25 

AjtJaS ^ 

=yl2A +1^ JUwlujl 

0,25x2 

^ = 3403 = 478 j « = 10141 = 671 -1 .2 

0,5 

{mb) = {5-7) 

[671a-478/? = 9 

0,25x2 

PGCD{671A78) = \ ‘- PGCL>(2013;1434) = 3 -i .3 

0,5 

■ keZ^ (xj) = (478A- + 5;67U + 7).li^ 2013 a-- 1434/= 27 -v 

(LU: 05) Vl^l 


0,5 

—1 + yV3 j —1—iV3 , 2 1 n 1 

.z =- j\ Z= - sU*-d z^+z+\ = 0 .1 

2 2 

0,5 + 0,25 

1 1 J -/— 

. ^ A Uq'iU cliuiliajlj ( OA) ^aJSLiwt-Jl Ja^l ^ Z^ =- =6 ^ ^ -2 

2 

05 

0,5 

2 

^y{0',l) J -uki-^ ^ 1.3 

3 

0,5 

.^y(0;l) 4Jaajll jA 63 ^>oj —2 h 

0,75 

ajjS^ ajLoij b • -1 Ajiauj cy(0’, l) *3%^ <jU!uj jii r “ ^ 

3 

1x2 = 2 Ailfiauj iy(O'.l) ^3^^ ja S (jj] .tt ^ Ailiuuj (y(0’, 1) 

Ztt k 

^ ^ 2 

0,25 


0,75 

•A^lijxul £' J O t Uq'iU jj] (jl^ ,4 

0,5 

, 2 ^jlaail i- o.^ij CjIj (T) -1.5 


0,5 

, 4 ^)]aa31 L o.^'ij ^ CjI j (r) - V 

(Lu: 04) 


0,25 


x= -1 + 2t 

y=t iteR) -1.1 

z= 2 - f 


0,5 

(_>^ (j^ 1-**^ lP] (a) j ( (jLdjailuiAJl - ^ 


4 0 -® 3 



































OlpLtf 04 :oiil Olyjsbj OlyjgUyi :o^U 2013 ^ j^l 





Slj^ 

03 

0,25 

X =-l + 2A+/ 

• (^?) C 5 ^=^j J:A^ _^j ‘ y = ^ M):(;^e m) -' .2 

z = 2- A- Y 


0,25 

.(i?) ^jl£jJ 4jjU^ ^ A'-/+Z-1=0 (jlcjl^j-v 


0,25 

. ( AB^ jjjiluwiJl M ‘UasiJl (ji (jl^ -1 .3 


0,75 

.r/ o o .N 11 4 10^ 

.A^(-3;-2;4)j M 

Vo 6 6 J 

0,5+0,25 

S{ABN)=y/2 u.a . ABN d{N,iP)) = ^ 

V3 


(Llij 08) 

08 

0,25x2 

. lim gix)-\ s lim gix) = +oo -' .1 -I 

X—>+« 

0,25x3 


o 

cn 

[l-V2;l + >/2]^bUj ]-oo;l-V2]^^Su g(A:) = 0-i.2 

u^j 

0,25x2 

g'(-0,8)x^(-0,7)<0 aG]-0,8;-0,7[ ig'(0) = 0 

0,25 

g(a) = g(0) = 0j ^(^)<0t^€]a;0[i ^(^)>0 ]-oo;a[ u]0;+oo[ - SpJ 

0,25x2 

lim /(a') = +oo t lim /(^) = -oo-i.l -II 

A'-^+oo A'->-oo 

0,25 

\im\f {x) -x] = 0 - ^ 


0,25 

. ( a) Jiioil ^ {*^/') /(A') — A’< 0 4 JS ija.1 c>* - 

0,25 

/'(a') = ^(a') 4 X JS (A>1 (> uW^ -' -2 

0,25 


0,25x3 

X = —\ j1 A' =1 f '{x) =1) JAj J\ (jl^- 5.3 

4 , 

y = X — : y =X 
e 

0,25x3 

. ^ - *-0 

0,5 

2 

( A’+ 1) + lUG^ = 0 4 m ^ 4 <,AaliAl - ^ 


0,25 

H'{x) = {x+ye-^ A 


0,25 

S = 4(2e-5) cni^ - v 


0,75 

’ ^ ^ cx 4 /? (jrjAs joc. ijs (>* •! —Ill 


0,25 

«.+i =-(». ++e-“» < 0 :oV 5^111. (uj 5JtlUil .2 


0,25x2 

lim u^ = —\ s (t/^) (jl .3 

n—>-H» 


4 L>^ 4 ^ 

















































2013 ^^AaJj — ^ a- .<tati«» <l A _ tija'nt^ ^luij 



ijbrV' 


ijjs^ 

dlAlia 

04 

01 

jkJ.\ ... 0 ji V ^jAi\ : j^\j — 


01 

t^J-a 13*^09^^' : iS JU*S' 3'^} 

01,5 

ci 4i\ ^oJiA Jji 

0,5 


04 

01 

.S.\(jj 4:^\ jjp ^ 3 /l 

!4 

«^ 

79 

A 

01 

.<L^^ ^ ^^ ^L.>J\ La — 

0.5 

4_3 y^\ ‘.y^Kiib ~ L-ijJlsJ.^ ^ ^.>....J\jS) J\jsSf'j iiiaSf' ~ 

. 

01 

4Ay.>i\ ^L^^SfLj ^.....U .kJi^ 3 — 

. ^ 4^ oUji ^ 

0,5 

ia^u^ — 

04 

01 

d_lip oi_ly ^ <1-?- ^ ii—i\ J' 4^'>* Ja^ I 2 

^Lnm ^yta 

.9JjjJ~S AiyuM 

01 

^ ^ V} Li^ ^ jid V ^ jaI\ :d^;b^\— 

.i.>\.>\ jk\ ij^ * d««^\ ij^ * \j^ 

0.5 

Jlyv'j - 

01 

0 *^j_ia 1_ i\ ^ui laiy-i V 4119 t c^-JU' y :*^' - 

( ,* 0_^^ed (^} jk-wjl" 4 m^J\ f>4^ j!^) dilk-a 

0,5 

dj^\ ia^L- — 

04 

02 

^.LUjj iL^gk^ 4A.«wl\ ,jfj jey»al\ ^_)Jj-^ — /3 

.l4jji Jm L4 j>-^\ <r-^ SJip ^ 

01 

djiJJJ 3'jd) 

01 

‘*ALa^\j J\j3^\ 

04 

01 

<t.,axJ\ S^ldJ U t4i;.«J.\ ^ 43-*!*=^' 3 J-1^' ~ 

A 

01 

JJlj«l\ ^ dil^\ — 

01 

dJi^^l 3jkia ^ J^\ — 

0,5 

J\j9^\j 4ka^\ - 

0,5 

dAU\ ia^^ — 

20 




3 0 -* 1 
































































2013 ^ 3 ^ *Ajft.u — <i a- .<tat^«^ <l A _ tija'nt^ ^luij ^tj 










04 

01 

\ _gj Ic- jjJa ^ A-J^Lali 4» .iajG ^1$ ^ 

. i g ^ 1_3^jltui (j-oJ 

U 

01 

le\l-ij' isAji-ia ^^GjIj ‘‘LloLcJI ^ | 4j(_lLkiil - 

01 

d «».T\jii''« A ^ l-a^l 0 — 

< 

4 - 

V 


0.5 

^ 4_^j^paVi (j^-*;J L_Li£ - 

0,5 

Ailil - 


04 

01 

■ ^''i 4a.a < iS^ (_3 ^ (_>^/*! 

. 1 a\l-. .> i <10 < 4 <1 <0 1 ^ >A. 4 11 >^«^''i\l ^‘1 ''<'< 

1 

'4 

02 

ifc 

j-* 1 ' La ^ j (Jjjjilj 4 <» nU\l 

. A''"5i l""! i\ JJ 4 i\l 

11 ii"! ^ '"" '1 'I''®«* -»<L ..'<\\ 

lIi^L^I lUjIjJI 

^■U^l JaH ^ <V'TS,fl l&UxuU ^^^)2k.4ll JlLa4C.l 


(JljfVl J <Uj.a^l - 

0,5 

'4Jl11\ AM^ - 

04 

01 



01 


< 

V 

«’>« 


01 

: jjl__A ^'i j'\Vt 1^<e\t| * 4^6._ 

("Uaj (jl£ (jjjji'" 

01 

(JljSVl J ‘UlaVl i-fl^jj . 


04 

01 

jiaia (jijfr /3 

L^l j_^jC.Aj 4 q\Li.« l__gjLljl j3j A1 j3J 4 <<<^-^" 1^1 ^llij ’ a -\ 

4 Ia^ (3*^ 4_uLijj3»a 

01 

.4 <<...itt ^.>»<V< AjaIxS) 4.2jaaI\ ; jLJill ^ >^aV<<A 

01 

4 <.%<«>Iaxo ^ 4Aj - ^ 

0.5 

J\j2Vl J 4jlaVl i-fl^jj - 

0.5 

4jlU1 ^^Luj - 

04 

01.5 

4j J 4j& i_d2j.al^ - 

A 

01 

^ 4^1^^ _ 

< 

4 - 

V 


01 

4^<.* *t\ ^jj^ala ^ ^uiUj (JAa - 

0,5 

4jLUl - 


20 


p 


3 0-* 2 






























































2013 . Ajjjj^ f'.S^ ~ <LluiI&I);o jLa - 









^jjI^I JjI^ <a-v a ^ ^a-.<tft 


^^tl<.*Y^ ^ 3t<.* A^t IAjjj) ,,,AI1uiV1 ‘ al'.^'^ 


.Oj.aj^Sft^1 jLrtftluii ^ ial^^ ^\ djLujVi - 


^UlLLujVl j 3t<.t.Att «.t <'v“...t UjjiLa ^ Ja j a^ JjLaj lilUA Ja - 

?L4% (Jj'jS O' cA" -i^'j 


^^lui - 


, ^ ^Ha LaAtJ^I A* '■v'.-t V ^Ia^Lj j ^t<^?.Att 


jjLa-ai^ 


04 01.5 t*-^-^-' 


lU ^La 2 **^^* ^ ‘"«tjl ^x ^,.i*‘.* .,.yi^. ‘^IC .t. I a ft^A^ _ 





, U jOIa ^ 


2^\ ^L j . 

",, h■ <^*i\ *' (*',..U^j& 1 rt^ *u^i ^^jS^\j " Cj^jI^ ^1 *1 n*itV\ >. 


j ^JSaV' ufl^jj . 




; ^ /3 

JaLwijV) ^ ^Lwtil Oif J;; j^j m 

.* ‘*^'” N'^* o' 0 ^ o' ^*.**,* V 0 ^ sy.Att 


.Aa&^AaI^ A^Ui\ (JA l-./S-Lv^ . 


<Lj1mIj J jl\ . 


J'j^Vl J <Ul4Vl - 


.4.^l£.wiVt ^ <* t<.* A^t jjJA^l S _JJJa1s ^jiC’ _ 




4t<.* A^t ^ ^^miUj (_$iA - 


J'j^Vl J uA^jj - 


Axll\ ^^lul - 


3^3 


^t<.^.Att 3^ 3t<it. A^t ^jIaa ^t<.?. Att ^jia 
























































oujl*j*'j ouij^^Ai ji' o'jjjji 4^ jii 4^_ jxii flj'jj 

2013 0'j5r :5jji ^JLt."J' bj^l^_ Ob^l 

L^J OL-^bj:s^l 


i 30j '-^ 04 :5*Ai' ^bj^' ti jW^' 




(LIaj 03) : JA1 

4 Cr2^)7^ (^Q) Jjljji ^ H2C2O4 (^(j) tilJLuiSV' ;_>aA^ cJc-lij JJ^ AajIHaJ 

Cj= 12 mmol/L yAP u^ Kr ~ SOiuL • t = 0 min : 4 ]^-\W \ ^ 

ojS^ (^ 2 K^ (Q(])+Cr2O7 (nciJ) djLajj^ Jjia_A ^ V2 = 50 mL ^ 

jaJUJI AjjUuJU JjAoii jjAjjj C2— 16 mmol/L 

ZH2C20^{aq) +Cr20/“(a^) -\-^H^(aq) =^C02{g) + 2Cr^^ {aq) +1 H20{1) 

. Jc-Uu]! ^ Ox / Red jnnl iM' “t “1 

..^^JUt (Jc-IjjaJI ^ 4 (Jc-lioJI ~S-’ 

.^l“(J£diJl) aJV^j cljl^;;iij ~2 

V = ^—~—~—^ ‘-_^'^''' <ia^ i^\ ijc-liaii Aja^^I ^Uc (jl (j^ ““-H 

t = 12 min -«* bt-vHt ^ jjc-liiii] Ajia^aJI 4.a^ 

[Hfp,\{mmollL) .<u^l p .^ O-J ^> - 3 



4 


9 0 ^ 1 A^Sii-) 


t(inin) 





























































































E{^J) 






| pip 

I [ 

:t tffftttttttpl: tiJ mittn tttimt ima: :t:x: 
4.j I |:jm:n| : :: ii ut:u:l ::ii::;i ii::uj 


i:n: :ni: 

:tt:| :tl: ilfPtnt;: 

:ttti :ttt ulittum 


iiilii 


::: l:i:::rn 


It I lim 1 tilt ttflmmt :n!uu! rt: 


03,5) 

. E=12V :c1u1j JJJJ 

R=lKEi -( 3 ^^ C 

. t=Oms ^ Ka^\^\ 3liu -1 

j a^LuJI AjliJalid]! aJjU(.. 4^1 3^ 
aa^<^U ^ 4iUaU Ec(t) AjIaaJJl ~2 

^ i Ec(t)jM (3-JSJiJI) -3 

.(j-^i AiVoj 

■ ^ ^ ^UaJl EqO ^tmual ~\ 

t — 0ms :AiaaJ31 w \a\\ jl t^ 3 ~JS^l) 3 A—uj 


0 1 




t (ms) 


■lll!,lil ^l;|!!if|i:!;i!ii;! j_ 

U 1 ^ Ajum ^ ‘ 0 -^^ tlu^ T U- 1 — 

.ALo^ ‘.-ii.iaI ^ = — In 2 '- 3^ (j^ clul ~4 

2 

(LlijOS) 

u^oM^ ijA m = 0,72g iaLS iCH.^ — COOH -jia^aJ ^Sjj \u\a ji^?>,i “1 

• 3,3 aJjW a\ pH A-*^ Cllji£ t25°C .^jiaLail oUJl (j-4 800 ml, 

.(Si) Jji^ j£J\\ Cl -1 

UJu£1 ~~<»J 
~ ^ 

'(Si) JjW^I' ^a:a:a. V 4 Vj pH TAIV^? ^ ^eq (jc- yp- ~■^ 
• 4,76^ CH^-COOHICH^-COQ- pK, J1 ^ o' ci^ - -^ 

. /ZqSjLa]! Aia£ aJ jjUiiJl •“ O^ ^2 ^o i"^^) O^ K/ ^ ^?‘ ^3^ — 3 

• NH^ j CH^-COOH '-o^ djjUil -' 

.K o3l^^ ciijlj ujxu^l ~<-j 

'Tg — - 1 - (Jc-lioJl T^q Ajxojjl o' CB^ 

1 + y/ K 




I jU . T., 


M(0) = 16g/mol i M(C) = 12g/mol i M(H) = Ig/mol t pka{NH^^ / NH^) =9,2 i^hau 





















































ulsu]! (j] ^^|_P 


IIa ^»a-v-.l IAjBjj U_1^ ^jj.ii^l (J^9U S^>9u]l 

d <.i-tfajC- (jAikj i (X =10° (jsVl (jc. (Jj-aJ BC iAB <3(Jaa (j^ (jj^^ 

.m = 170kg G Aj^Uac t 'i.^ ^'■"'^; ( ) <1a^I .^4~Li^^^) 

.g =10in/s^ 

B ‘OaijJl (j-a ti = 5s t^J ^Vj^ = lOw/s t = 0 S ^ A ^JaijJlj ^Sj ~1 

A^^ aXo^I AiUac> Acja-j ulil^jiij (J&-4J •Vb ‘^■^j.uJIj 



•(^Sj ALa^I ^UaC- ^LoU ^uHwil ^ i AxjfL ~1 L5^ IjUu&I 

•AB jjWq^U t..u,uAl “uj 

jUjjlj-aj ^jljJJ^ (jljj^l . f — 500M SjSj L a\\ SjiJ BC L5^ aIa^I ~2 

,BCJ^ 

’AB ^Lwu]l Axus ^jxisj ^Xa^X] c 5^ sjxi ^ 4(jjj^ 

,Pa^^\ ^ UjjUuj Vc-- 25m/s C AUi]l JJ (5) -3 

aIjUa ^ ^ ^Cx,Cj^ ^n.<X' ^ aIa^I yUaC- iAj-aj^iU ^jli-aJl AXaaJ jlilc-lj 

. b^LuM 

. BC = 56,3ni j id = 40ni :(j1 UX& t-iiLU.] jjj ^ V jjjuiJl Li^“S-i 

^iUaAj 03,5 ) : tj‘’*'''^H 

.^6~cJ^kXl^ ^XjIj l^ljijJ 4^^ ij^jl\ (Jj^ JJ'^ ^s {^5j Uc-lik.i-^1 I^aS ^^jXsu 

'(.^ JAfiJI cJbi ~1 

.Aa^jc- ^f^1‘>U.^Vl ^^A^l a£_j^ Aujj;^ Uj^hUaJI ^j^.2k_)A3l jA La ~2 


9 0^3 A^ki-) 













































^UaJl ”3 

\ 

\ I^Y (_P^V1 ^)]aa ^ a.^'' 4 Adf (_>i^Vl aIjS i G ^Util dulj :‘0V^ 

i UJxu^l ^ (7/ ^Jaxu ^jc- j,4^| ^UaC- 

/ .aHa^ ^ ( Alj t G i h i Rj r^JV^ ^f^l'iU.^Vl j,4^l jjj ^ ~4 

^.-' .(Jlc- f ja'<‘ ‘’^ J^ lift jLqC-I (j^-«u c3^ “‘-rj 


.ajUoa ^ clijlj k :< 


(Rj + h) 


= k *'^*Jij3l [jl (j^ ^ cliJl^l (jjjlaJlj ~5 


n(lO^mol) 


G= 6,67X (SI), Mt = 6,0 x l(f^ kg, Rt= 6380km, h = 35800km ,7r^ =1^ :Jaau 

(^ 03,5 ) 

i|||||||i| J>^' 

Iffijj if|i| [iilrp: 4*SH:: 11-^^ t—fljii 24 AjjJjj-<aJl (Jj-saa-j . ^ A^a 

[iiiiJiOlpipilliiniMi i^ S ^ 

I f |JI|||j||i|^^^ -oxi^ 

ft rtf li Ip 111 ill 11 U -1 -1 


il ilrili 


1 1 1|[|' I' ■ |||' ‘j||- {''*i|''jf 


l;!tt:itt[t::ttl:[:;l::i!;:t;; 


Itil 




7 ^ CjUsjjoa jii-flj u] ~2 

^qA^ 6, 14“^-^' (j-i tTi'U Sljiil Ijla^ i ii-^^ AijUua ~ 

• t = 0 h :-daai]l ^ 24 ^j^jj-alt Vl = 10 UlL “3 

.(j-^1 2^-li 24 SjUa Aj-aS Cj|;;iij J£-aJ 

(jW^^ bU^l 

^ ^ ^ 24 sjUj A.iASn(j 

.ALa^ p itl/2 j-«il *- Q.^'' ~‘-rJ 

t = 0 h :Aiaaiil (J^ 24 (_5jjajV (_>^J_)-aJl (j] ~4 

• ^ 6 t AjI^ 4jaaJ SjLa AaaS (jl dml 

./Z^ =7,6x10 ^ /73 o7 ~ Oh rAlaaJll ^ ^ ^jqn.aH 24 ftjLa AaaS (jl (j^ ~S-3 

SjLa AaaS (_5j!laj l^i 4 1/^ = JO t llf, (jiaj;-a31 (j-a Aiic- i tj = Oh ^AlaaJJl ^ ~5 

./^ =1,5x1 Cr^/730J 

.^UsujIj A^ Laic 4(_)Ia£)-ail 1/ 


.AjcJaa S|_jj “ 

.jilkiil - 

.^^Na Sl>il ^ Jj-^ uiiSl -Lj 


9 4 






























{hm 03,5 ) 

Lojjij (International Thermonuclear Experimental Reactor) ITER cliaJl (jilaj' 

(j-4 jStill (j-4 tilljj ^ H H 
Sljj (JclidH (jl Lftlc. i j// j7/ 

2jp+3ofl .^l Nn Aj,jVl - 

"”””””””“k 

. J-, .Aa^oaII AlwJl ~ 

Ahj 

- 

^ ilAA^II\ (j^ (j-4 4.a_ia.*^l 

AE t—D^l ^ i Ef (j-A^ SljjU iaj^l ^Ua L-fl^C- '~\ ■”2 

z^ + X 0^ 

------- ----- ^ cJ^ ^Uaj Sl_^ji] AiUa c_J.u:^l “<«—J 

.\j\^\ j^\ sl_^l , MeV^ z X ,^H ,lH 

• I H H (Jc-Ual A)_^UaJl Alji,.n'% 11 ^^jSUaJl Jaiai^l ”3 

.Cjjl^t ^Ua^Vl (j^ jIjLa UJ.u^I ~\ 

•\H (ja l,5g j \H (ja 7^ (jc- ^Uail jIjaa c-Iw)&I “<-J 

:t>4 

m (o‘/ 2 ) = 1 , 00866 u ;/72 (‘ p ) = 1,00728u;m () = 2,01 355u;m (fZ/) = 3,01 SSu; 


zX^xln 




in{*He) = 4,0015u;lu = 931,5 


MeV 


■ N , = 6,02x10^=' mol 


(Llij 03,5) 

R = 90El ' t-M-s. *- °; 

t=0ms rajiaJll (iliu 

‘^ + E±Luj^=BEl : JliJb 0:^ ^Ly^l jl 0^-1 

dt L L - - 

''i 'JJ*"' Ej A ^jIaaU ( fJfiif) — — (1 ~ e (j^ (3^^ ~2 

A 

s^lj ^^ JLaaIujIj ~3 

.(3-Jli]l) (2) J (1) bJaIuiaI 1^.'^ -^11 ^ 

.(JjIsjII ^ aI (j-a jj-tfajc- 3^ (-Jxojl 

.r An^ui ^1 AajI^j ( E a£^a^ 1 Sjill 


9 (>a 5 






j ■Oaij bl*ur-' ~4 


tc iAj-4^ L-iui^l ^ iz = -— :^l^lj <-_'"'^^ r (j-^^ dulj (jl (j^ 

ln(—) 

R-r 


u(V) 


W -(r+Re 0 : '<x^j^\ (j^ jjjjJl jl Uk t j nWi^l l 

R + r 

.L, (-Jxa^l ~CJ 




t (ms) 




(Lii: 03,5 ) : d^^\ 

CjLuUwiI 4 6^1,iOJ djljill L^xit <,i,u^.X4]Ij ^AC-U^I [ g ) fl ^jAj 

.<^1^1 (jjJ ^kui (jA tlulj ^lii^l ujik 

^TTl = 80k^ Cj l^Uac- {^Sj ** ^■'7-; <Glk4j ~ 1 

. UajLoi Aa£^ t<jllsi.4 (J^ 8 S h kliL^l ^ Uajft 3^ 


v(m/s) 



4-J^i 


O, k^ ^ i v(t) jyiSLi ;j] 

((JiuaVl 

.(4-JkiJl) oW' ^ 

.iJkuJl ^5) aIa^I 4ju^ “1 
. h ^lii^Vl (-j^oaI 

.g Ajb-iajlVl ij^ ^UaU ^SJilujl 

4Ajlk4 h ~2 

y f=kv^ :l^j4c' p'j^' 

dv 

— = g{\-^) IA^L u:^ (S) Al^\ 

dt P --v/- 

. m , g, k ’AiV^ Ajc- ^ CjjIj P 
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v(ni/s) 



t = 0 ^ (S) U^:^! - 

.^1^1 ^Uaiil ^ aIa^I ^UaC- ^LujJ ~ 

.(S) Vum - 

.4.fljLh.ji Cjiji^vt (j^ (j-A 

2 l^r-- Acj-uj ~ 4 

Ia^jou 1,5^^ Alla^l (j^ aI.4^1 

t = 0 

•^lim 4£j,uJ1 ‘^-4^ 

s^j jU^VIj 

^ uja^I ^ ik Cul^l 

.g=9,8m/s^ ijax^ 


(Lli: 03) : ^ljl 

• Cg i^j-^' ‘ CH^COOH ij^AAA, Jjia-*i U ^jla s-uS 

,25°C 3,8 aJ pfj 3 (j4)^ _]jW a '- ~1 

.^UJl ^ (j^a.4^ aJjUu« Ujj^I ~\ 

‘[H 3 O Jeq j Cg • aJV^ (j3b^^ A.iL4ij ^Uc- <—:u£l “‘-J 

. Tgg = 0,0158 ^(ji Ullc. (.Cg 1 Jjla-4J 

(Jjl-v Jjl-v .ft =■ 18 mf, ^ ‘ (^a A-<«^ (j»* jStjJI *- “2 

Jjj-ea^l ExAO Jjg(JUwiwil *Ciy=l,0^1(J^ niol/L i^jjjj-i-tfaJl 

^5^^ ~‘^ 

.Cg l-Awi^l p (,E (Vfj£, pH£) Ajaij —LJ 

. 4,8 jA pkJ t|»j^jjk-ail :Jj.L.i i S j jJj& tJjW^ (j-<i \^iy = 9 mL *^-f>'\ ^Uja] Jjc- ~3 

\cHXoa] 

p 4 pKa j /?// Wif JcH~COOH\ ^ ~ 

.X A.^ ^uHuil i X (Jc-\ia]l aJV'^ A^LuJI A^uuil (jc- 

? ljL4 . T A^l^l A^>,iu]l UJxu^l 

pKa[CH^COOH ICH^COO-)= 4,8 :Jau 


9 0^ 7 A^Sii-) 

















































































































































pH 



6-JL^I 


V,(mL) 


(JA 



(Aiaij 

JA /? = JQOktn AaIslUh (t^*) jaS JJ^ 

.^^yU■ ^_>A L^jijAi' SjjJ 14,55 _>^ 

. (7-JSJil') (5)^^Lk^V' a ci^-1 

> ^(5*^ ^ jAil^ a ^jLkJujl^ ^ Ijlm uj^ Ja&t '2, 

jaaI^ jLjuaI r jJa^^ ‘ '»■ ^'^j i ((S) ‘^fJ.oj V aIVAj 

* n ^UJlj ((jJajV^ (Jj^ 

((S') (JM 

: ^ "L,*"-. (jA^V ^ t— jSjS 

.o^Jj\ -^Mj- 

((S) jjC Llaj.^V ^ jasI^ jjj Z”^ : ‘ ” i r j i X^ (_^ ‘ ~4 

• <J>^ 

^=9,85xl0“‘s2m-^ -5 

r 

‘OjS Mf —6 

G = 6,67x10-^^5/ \^J<1\^2\^\ c^':^ -.^J^ 

Rj' — 6400/Gu i(jAijV^ _>^ '• i - r>'i 
T = 2Ah '.(jA^'i jjj 
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jClG/(mol/L) 



(ialij 03) 

uliUajlx^l 

{jc- j 

• iS_J^ C1jIajj14 ^ 

.^Ixu jl^ ^ ^JjW A 4^>,ii<uiLaj 

lt'‘»Uj (^AlLAhiU i^Uu ^jill.4 $.1.4 (jj 

^ QI 2 jjJ£3i (Jc-lij (j-4 <il<4 i^^c- J».-T\ 1 

((Na^ (aq)-i-H(J (aq)) Jjk-4 

t (semaines) 




Cl 2 (g) + 2HG(aq) = CiG(aq) + Cr(aq) +H 20 ( 1 ) .. (1) 

• (2) (^j <jjUJI ^ cJ^W- 

2C10(aq) = 2Cr(aq) + 02 (g) .. (2) 

*^3) (Jc-lioJi J&uij L 4 I 

ClG(aq)+Cr(aq)+ 2 H 30 Uaq) = Cl 2 (g) + 3 H 20 ( 1 )—{Z) 

• ^2) ;3^j cJj^ 3^^ 

^jU..4ilj cjclioil ClG(aq) (. 5 ^ IjIajc-I “2 

.c>jJl W^(2) 

JaI qa t = 8 semaines c-UaaiJl ^ ClG (aq) ^Vi'i*»' ~\ 

G2 = 40°Cj 9j=30°C 

1 d\ClO-~\ 

V (t) = -X- (jSjiiL) i-_uSj l^l^Ufr G O^J ‘ Jc-liiili (-_! 

2 dt ~ 

O 2 = 40°C 3 0i = 30°C (><* t = 0 :4Ja^l 4 - 4 ^ 

• lJ^ ?"jjIj (jl£-4 ^ ^Q'^j" ^_jl3<-4il ~2 )j ( ^ ~2 ) (jJlyJl 3^ —j 

,^\j t-^KQ\li ^ UJc- ( 3 ^ l£)Uajl 4.J.4J3 ^ ^ *- a-'->'■> L_ajjc- ~3 

. &] 9 ] l^l C 5 ^ jUi-aJl ^LwJl jliil ^a^lj Gt) ~4 


9 (2)^ 9 


































































Jji^t j^t j^Usi 




olj^ 


2x0,25 


2x0,25 



iihJi 

A.^1 

^\Sli)i\ 

x=0 


X 


^max 


0 

0 

6x 

2x 

fix 

'^■^max 

2 Y 

^■^max 


-^- f —^ - mm^ . m - 

Cr^O^'-~ !Cr^\COJH^C^O, : (ox/red) -'/I 

: ^.iijSl (Jji^ “S-' 


+8//^(a^ =6C02(^, + 2Cr^U9) +7//20,j) 


^d^Loii ^ 


n 01 n 02 


n or3x 


ri 01 3Xmax 


_C.K_ 12xl0"x50xl0" _ 

”’’3 3 I m .^1 Jtlil^ill ^;^^-, - 

=C 2 l /2 =16xl0-*x50xl0-'=8xl0 ■'mo; 

Xn,ax~2xl0^ mol: H 2 C 2 O 4 Jc-liiLill Aloj 

: “i ~2 

''yoi=^^ • L 5 ® Jc-lijll ^ 

%,c,o. ="01 -3x : Jj^ i> M : : ji cjbSI -lj 

1 d[H,C,0,] dx -V d[H,C,0^\ 

'"” Z dt ^ dt Z dt ^ 

i 2 min —-^-^——— = 5,0xl0"®(mo7/Z,.min) : I g’i . a . iii i—iL^ -—i. 

3 20,8-0 


i- qx^'i (Jc-lioll ^ • (,Jc.lijil t- LJJ^^jaiJ “3 


y 

g max 


[H,C,0,i = = 3x10-^ W/i 

2 2 4 J4/, y y QJ Q2 

ti /2 = 5,6 min : ^ jW' c> • - 


12 ^ 1 










































2U^\ 


olj^ 


(Xji\ ^ ja^Up 


2x0,25 


3x0,25 


u„ + u=0^ RC‘^+u=0^^ + -^ = 0 :U^Unll jUjI -i 

® ' dt ‘ dtRC 

AjLjalijSl ^ = /lae“' : 3JjL«-iill u (t) = Ae‘“ ~‘-^ 

dt ~ c ' 

^ae‘‘^+ —e“^ =0^ Ae^^ (a-\-^ = Q. Ad^^ ^0^ a + —= O^ a =-— 

RC RC RC RC : ^ 


(0) = /4 = £■ => (t) = Ee 


0,25x3 


E =-CE^e'^ : Sj'^ -2 

c 2 ■ 

Ko=140pJ ‘ CJ^^' L>^ :Aij£-dii ^Uail “'“3 


A^jIjuq 


(I § 

Er (t) = at+b,a = —^, ^ = 0 


dEr - CE^ -2-! 


E^ (0) =-CE^^ £,(f) = -— t+-CE‘ 

2 T 2 


e ^ ^ a = - 

T 

-—t + -CE^ =0 
T 2 


€E^ 1 ^„2 ^ 

-/ = - €E^ => t = - 

T 2 2 


— = 1 ^ T = 2ms >X ^luj^ ”. 
2 


T= RC^C = - = 2x\0-^F=2f^F : ^ 

R ^ 


E{kn)=\ 


1 -ihii. 1 

-CE'^e ^ = — €E^ 


: L ^Uail “4 

-2^ 1 t T 

3 ^ =-^-2Al^ = -\n2^t = -\n2 
2 T 2 

ti/ 2 = ln2=0,693ms : aIc^ 


12 ^ 2 

















olj^ 


(Xji\ ^ ja^Up 


2x0,25 


0,25x2 


C,= — = ^^ = l,5xlO-^inoJ/l :Ci^L^-\-l 
^ V MV 

CH^COOH^^^-^ + = CH^COO i,,) + : SJjU^I 3jl:S 

: (Jc-laLiil (Jj^ “_^ 



CH^COOH^ 

41U11 



Ablbjl 

x=0 

no 

AJUbl 

X 

no X 


^ea 



d^Loii t." j 


0 



= 4,76 - 


„ =;f =[wo+J xK = 10-™xl/ 

H 3 <T *• 3 Jeg 

\CH^OO~ 1 ^ 4x10“* 

PK=PH-logr - ^=FH-\og —^=3,3-log-- t = 4,76 

* ^[CH^COOi]^ n,-x^ *1,2x10-''-4x10'^ 

: Jcliill ^tiS -i-3 

CH.COOH^^^ + = CH.COCTi,,) + 

: 1^ dijlj l.^Lwi^“l.-J 

\CH,COO-] x\NH;] r//n-] J. 10-M. 

K=L -i_L-f^xL^—i = £i = liL^ = 10^^"2-^^"‘ = 2,75xl0‘' 

[CH,COOHlx[NH,l [H,0*] K,, 

i + >/F ■• • 


=>x., =n„^/Z-x^,V^ 


'ch^coo-A x\nh;A ^ x 

K=h -^-f^ =- - —r=>>/^ =-^=>x. =n„VZ-x,„VF 

[C//3C0077]^^x[iV//3]^ {n,-xj n„-x^ *’ 

X,, (1 + VF) = «„^/F ^ ^ ^ 

^ flo l + V^ l+yfK 

. alj Jpliiiil Aioj r = 75 x 10~ ^ ^ = 1: Xg^ ^Luo^i. 

I + J2,75x10' 
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2u^\ 


olj^ 


JjiVt ^j^ja 1\ ^jlc' ja^Up 




: cij^' “/I 


2x0,25 


^ ‘ >»^V^ (.53^,.)^^ -9^ • 4^1 l-lluLIaI! ^2 

j^La-A (_5 jl^ jjL^-a ^jj -3^ • 

. ^^^-Li1A.l21 

. ^j-alaLill J j-v A\ ^W ialLuiVij (_^®jW^ ~l^ 


~B ~ I? n ^T 

.= jMZ 

\Rj.+h 


j = M,x 


{Rj- + h) 


^ 6,67X10--X6 0x10^3^ 

\ {6380 + 35800)xl0' 

ijj^i *j4^ ~l^ 

^ iKjRr^h) l(Rr+^)' 
y y GMj 

T = 6,28 = 85996,545 ^ 24 A :jj:Jl ^ 

V 6,67xl0-“x6xl0''‘' 


2x0 25 ^JJ-^J o'J3^ Jj-^ jAii' liA jliic-l 0^ 

. l^_uiaj (jiajV^ Jj^ (^jLu^J 

0,25 jS^ .ixJi c j ^^^jaaII jjj : Lliilill 0.3^'^ “/5 

. CLijIj jl.iAA i^jLujJ 

n..n oc ^2_ + 4;r^ . _..... 


2x0,25 


(Rr+hf GM. 


= k «10-'^ : cjIOVI 
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k^\ 

JjiVt ^ ja^Up 


sij^ 

3, 5 

0,25 

0,25 

0,25 

0,25 

2x0,25 

0,25 

0,25 

0,25 

2x0,25 

0,25 

2x0,25 

03.5 ^ i^\ 

( P ‘ (X ) jilL-sajl ' <*<10^ t^^oVl OJiluiLO Jjd ol jj : AjtAAll ol^1 ~i 

. y ^ta_LuLj L_jiLiJl ^ 

ll Na +^n^ 11 Na : 

jj Na — ^ _j e+ ^X. '24 o'^j t^Kaj ~/2 

liMg l1u 21 ol^lj Z=12 t A=24 ‘ -1^ U^li ijjilaiij 

ItNa^^t^g+.U 

nQ=10 ^inol * L>® *1=0 -iic- 24 aSLa Aja£ ~\~I3 

. *- ^Jj^l 0 'i (j-a_j —;_1 

. ti/2 =15h : ^ : 4la^ - 

N{t) = N,e-^‘ = n{t)xN^ = => n(t) = CU[A\ -i -3 

-069S6 

n^{6J^=lG'^e =7,Qxl(f moj :ni(6h) -l_i 

r n2—^V2 = \0n]L 

Ala j "1 /?j —?■ K • “/5 

V = "'^''^=5L 
^2 
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k^\ 

^jJaJA^ >>^Up 


sij^ 


0.25 

:f4_laAj 3.5^ J 9^1 

^,H + lH—>■ ^X+^n aJjUJI 4jtiS-i-1 

A = (2 + 3) — 1=4 ^ 


0.25 

iHe dAiJtsljill Z= (1 + 1 ) - 0 = 2 

\H + lH —► iHe^ln 


0.25 

.^jjLall ^ c. ^ L>*_3 C3^*^ 


0.25 

.Aj^Luill 1§jLj jl 1^^ ^*^o'^'\ 4''\1 ..' siUh^LiaC-l i 1^1 ^1 ^Liail o \^jll -laJJ ^Lia ~1~2 


0.25 

U^X) =[Zmp+(A-Z)m„-m(^^)]C^ :l^jU 


0.25x3 

El ilH) = (1 .00728 + 1.00866 - 2.0155)x 931.5 = 2.226 MeV 

El QH) = ( 1 .00728 + 2x 1.00866 - 3.0155)x 931.5 = 8.477 MeV 

3.5 


El ilHe) = (2x1 .00728 + 2x1.00866 - 4.0015)x 931.5 =28.29 MeV 


0.25x2 

tJSJ iaj^l ^Ua A.a^ 

E,QHe) _ 28.29 _^ Q^2MeE !nuc -l.inMeK !nuc 


0.25 

E, QH) _ 8.477 _ 2 826MeK !nuc 


0.25 

3 3 

•iHe ^ JjHuil J^\ Si3^1 


0.25 

A£ =^E,-AE^ = ( E, QH) + E, (^//))-E 3 QHe) :Sjj^l ^alLil -! -3 

=A£ = (2,226+8,4777)-28.29 =-17.59MeK 


0.25 

AiUa p-iSj ^ l.ft-^11 ^1 aJLuiII SjLujVI 

7V(,^7/) + 7V(?/7) = 4 + —)x6,02xl0“ =6,02xl0^®(no/) 

2 3 

Eiib= NAE = 6,02 xl0^^xl7,59 = 105,89 x 10^^ MeV 
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olj^ 


(j3i^ ^ jJa ^jlc- ja^Up 



2x0.25 


0.25 


0.25 


2x0.25 


0.25 


0.25 

3.5 

0.25 


0.25 


0.25 


0.25 


0.25 


0.25 


di 1 dup Up , di ^ 

dtRdt R di 

dup .r+ R. RE 
^+(— 


<jL^lijil ^jbtxil ~1 


^ ^ = Be-^‘ AX.J Uj, (t) = - (1 - e--"') liJ : 4k -2 

dt A 


B^ -m (j _ E±^) + ^ {[±^) -BK = o 
AL A L L 


^ = ^ ^^ER 
L L 



■ Ur = 0 :(jU t = 0 :Uii ijV Ur (1) “‘-r^ 

■Ub = E :(jU t = 0 :l^ Ub (2) Wu\' 

■ E = 10 V ; (2) oW' L>^ • E ^ 

=-^^ = 0^=>/' = -3^ = 10a : (2) oW' (> 

R+1 E-\ 

Ub — Ur '(jj^ C .ijc. . t =- ^ :<£yljt]l CjLjI ~1~4 

ln(—) 

R-r 

t F -- FP -- 

T = ^(r+Re ^)^^(l-e^) 

ln(J^) R+r R + r 

R-r 

T = 10 ms 

T = — - — => L = t{R+ r) = I,OH :kx-iA -kj 

R + r 
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ja^Up 


(^ 03.5):dm_CiU 

.^Uadjlj ^ p.^o'*'»■'-« ^LuiaII J LoJ ^ ~1 

. h= ^ = 320m c>“ :^lijjV' 

^ g = a . :i^ Oz J ^Jc, liliuiVtj -Ua j m g^ m a^:g 

_^b = p <jAjv = at = gt bjlijj V = p t (4-Ji^') oW' j 
^ f '■ 

I : l5j^' JrA^ -' "2 

L • 4 '\ ■ >i1 a'''\i aJjlljtAil —1_3 



0,25 


0.25 


0.25 


2x0.25 

0.25 

^J\ 

0.25 

3,5 

2x0.25 


0.25 


0,25 


0,25 


0,25 


0,25 


, 2 

ms-kv = m — 
^ dt 


: Oz ^ laliL^yij P +f = m a 


,t \ Ml ft k 2^ 

— = g{\-—) :lM' (> ^j — = g(l-/) 

dt p ■ dt mg 

^ = fj 

• ^um = = P Vlim P J^' -3 

Vlim = 40 m/s ^1 ^Ai .! -4 

i.i- i»Piin-in- -|„pi-,^^,.^^,.^^.^ 


. kg/m : ^ k £:i^J 

80x9,8 ^ . 

-P— -0.5kg/m :k Aa^ 


12 (>a 9 a^fln/i 














2U^\ 


olj^ 


^ jA^a ^jlc- ja^Up 


CH^COOH^^^^ + = CH^COO-(a,) + H^O\.,) : cJ:i^Vl -1 .1 


[hM. 


[H^O^l 


0,0158 


= 10 ^mol IL :Ca ^ 



A\^y\\ 


4^1^] 

x=0 

^ « 

X 

4^1^ ■^Ux 

Xe 


: iJc-lijll Jj-^ “' *2 


CH^COOH (ggj + HO {aq) = CH^COO (aq) +//2^(;) 


d^Loil t. " 


0 


noi 


noi-x 


noi-XE 


no2 


no2-x 


no2-XE 





E(VE=18mL ; PHe= 8,4) ^ 

g ^ .Q 

^ V 


[cH^coa _ 

[CH,COOH] ~ 


,PH-PK. _ inO 


= 10° = 1 I *^ui2i (jc- ”' ”3 


:X Ajxiull ijfr jjjjtlll “(-J 

[cH^coa] _ X 

[CH^COOH] n,^-x 


^01 10^x18x10' 


= 9x10 ^mol 


(Jc-liG Ai<0 9 2" = ^ ■ =1 : a-iiliil 4_Luij L ^ 

% 9x10“' ^r r • • 


. ^Ij s^ix-oii 
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12 Cy^ 11 iai-a 





























2U^\ 


olj^ 


^ >>^Up 






4^1 ^1 


^ e'''M ^ 





no 


no-2x 


no 2Xma 


: Jc^lijll Jj-^ “/I 


+ O 2 


J d^Loii t. " si J 


0 0 


2x 


2y 


:\CI0~1 ^1^1 -i -/2 

L Jt=Ssem ' / 

=l,85mol/l: ei=30°C : (1) o- 

=1.25mol/l iBz =40“C: (2) ,^1 6- 

. ^j)-s-s\i (Jc-lioli '. <jAA-aJi 

li^ (Jj-^ (j-o *^yol(^)~ -^^ “ 

''° 2 dt 




dx dn, 


^r,n- =n,-2x^x=^ -^=>_ =-^ 

" 2 dt 2dt 

dx V d ^CIO J ^ \ d ^CIO j 

dT “ ~2 'dt ^ ” ~2 It 

: t = Osem ^ t_jLuja. -_^ 

''i(3o-c) =~x-i!Lj^^ = 6.875xlO-^mo;.r‘.sem-‘ : (1) (> - 

''2(«-c) =-^x-^^^j-^7^ = 1.146xlO-‘moi.r‘sem-‘ : (2) c>- 

(■^jV? u'^ ^ ) ii ^-jjSIx e^A ^jtj “J 

. (Jc-Ujli Ac -(jx (Jxl& “ 

[CIO - 1 X \C10 - ' 

L J (30®C ,7 = 8sem ) L J ( 40'C ,r = 8 5em ) 

^ (i'£)/, 30°C ,f = 0sefli ) ^ {vol ,A0'^C ,t=0seni ) 

L o.^'s (Jc-lijli ^^ ‘«. t>j /3 

• L5^W^' 


2^ 

[CIO-] =^—^ = lcio-] -^ = lCiO-l 

L -1^.2 V L -lo L Jo 21 / : ( 2 ) 0 - 


[CIO-] =[C}0-] =l,375moj/j 

L Jf,,, L Jo 9 9 


ti/ 2 —7,2sGrn uW^' l>“j 
CI2 ^ ^UJl jUJl —jA 
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2013 0\yr 


i30j L- 02 :5 jA\ 



Arg 

U 

Arg 

c 

Arg 

A 

Arg 

G 

Ser 

U 

Ser 

C 

Arg 

A 

Arg 

G 

Gly 

U 

Gly 

C 

Gly 

A 

Gly 

G 


( 1 ) 


4«jiJuS^ jJ\ iiiy\ ji^■^4' \ 

0^^l::.4\ 


ol^\ j IsuJaJl J 


l1 

( LtH 10 ) : Li.9iSji j:’j^>*^i 

f ‘( 2^ ) u (1^ ) AAiii ^ ^ jsi 

I =64 < : 0:^' 0:“ 

g Q .C tB iA 4_£Lii La ^ 

,{^^) 7j^\U\J^^pA\ j{ 2t) j{ 

A . ■!*< -a t ^'iilV 1 U ^ *j.a ^'j ^r*j l ^ l« , ii^ I Ail t 1 ^ 

.Ailll 0^ djLal^^ljj^ JJCi ‘ 

41 ^) Aill^ ^_g^^LjLa (^^Ic- J AaLiIu ^Lu\,u ‘ U^ —^ 

,( 1 ) 

■^S^ l/'V CbHjD^^ '' _^ Ob^ 2 





4 <J i(J-® tlaLii^Ajj (A 5 kAs iPv2 ^Al) A^n^\ (jJaLaa.V^ J AxiSj-aH 

4^^ «j^ll A^Llo^I AjU^^I^ t \ i ^\\J^\ U 4^Le 1^ A^^LaJ^i Am<. ^1\ jLalc-V^ 

.(^) JUili JS (^) o^ JliQiVW dj\2Jj\ 


4 t>* 1 




































(Lii: 10 ): . 

jLlIiUjV' (j-a Aj-aS jlaJl ;j-a (J •"'^ (j^_^ij jti “1 

^ jUJI (_ii-<a^ SjLa^ jjlj ->\\ ulu^l t^n-\ iOuchtGrloiiy 

<aiia-d djUlj^ j 

(Jj-a-a ; I 6 liaJl 

.l«k t^(1) 5i^j]| 


ci^-a-a ; "I 

J j (Jj-ajo I 3 6_>iaJl 

V © ©/ 

jlill jftJ (_Jj.^x I 5 

-1 l__ljjVl ‘ 3 

(1)^jl' 

4 die.'] j ^ tX 4j(.o^ (j^ tiix 


V IjLa ^ ^^U 






.^j:)Ui 

ida^ ui)^ AjjpA^I S.lxJI iJU^jlIuiI ^ 40^ '* Lt-s. TU —2 
(Jj^^l ^ aLaaJI (j^_^ t.->l<--j^-v ^ 


Ac-Loj 30 Jju A^LIJI <l^j.>4il 


jaJI (Ji^a (jb^^ 


C^jVl 


/Q^ © 

' © 

\© © 

(2) ^ySjll 


CjI^Ia^Ij ©Aau ^ t SjaIu (jb^ 

^jV^ 'A-C_i)a-> all 

LT dil^lialllj 


LB Cjl^lialllj 

^Lill ^ *~-j‘'T‘ 

LT J LR djl^lialllj 



aJ^LuJI (j.«ij OiA^ Tj R clil^laAlil (jl Laic 

4^^^li.all jLoojVi <;ijij Cjj^ij 4<;^Vt i.''Af^j.A-v A\ ^y.4 ^J.^-ftU iLajJ 15 '^au 

.AjJajia-ali ^^4^1 iJ---^-^j S_)a^l ^ 

.^2^ <^jll La£ Cijl£ J.^-v A\ 


ijlyiS cL-a^ I 1 

3u3i3i3L^^i0iji^LU^:M'»>Ji .X2^V o1;^'lw<^ • 

Ailliil 3i^,^i jijia : JT S>JI •'ji>^* ^ 2.i>xJI s^l JU^uix.1 • 

3uui Ji oiji^ J— : J S>JI t>j (> uiAa 1> LjitiJI ii-l • 

_ .5JiLJI 

.^2) Ai^jll aL,4a 11 0jtijll ^jlua ~S-^ 
? <XUJjdAll AjcliAll S ^'1 -v"'. .'V \ La “3 

,<jC-\iJi ^IaHuiVI e^A 4JI ^TiLi (j-a ^-iJajJ 3 ^^ ~S-^ 


4 2 





















(LIaj 10 ) : 

l^LLU^ *- '•^ ^aIIuIa ^j' Cjljj\£il ujljjjj^l 

ARN -3i JaUul (Jj-<aa ^Ujj t^^gJalaJl IjijJ L_axlj LH L>^^ L^-flJ ^Ij AiAjJl “I 

jUiJl j (\) 2^ -1 

cllljl^l UJj£l ^ 

^ L.4 ”2 

.[Jj-saiJl ^tij (jjli ~\ “3 

(j^ ^-*-«aj 



© ® © 0© 
( LJ ) (Ji-aail 


®@ 


^ i 'j (Jo-tfasll ^lllj 


( 1 ) 


ARNm-0‘ ARNt-0 ‘ ARNr :0 © © 


\ jj —II 

J£i^ IjLft —] — 2 

Cjt^^ ^Ia]! bLucI 

.Aj&l^l ^^inj CjI^j jl^jaluiL <JaA>^ UrHj^^ ^ °J^J U^ ”3 
l^j^ jl^)iLlwilj CjI^ ■- ~1 

^ A iQil^j U A ir. ijoU 

\i ,j^ <CA.9tJl ^-^J 



4 3 
































(Lii: 10 ): . 

CjLIx^VI <Jj.JaxJl ^1.4^ jl^^l (jj 

jW-^] (j^^'^''“'^ ^IjI 10 -i*-jj iZ ijjjj^ (j^ A <DLuj (j-4 jU “I 

.(1) a1LJ\ 






Z (_)jjjj^Ij a it.^^ p^ 'tTiLuJl (j-4 jli + (i-^) 

1 

'LajLu A -UtAjjJl (j-4 jU + (l>") 

2 

Z (j-jjj^u <j\ ■ ^ A B (j-4 jU liiiLi. + 

3 

X (j-4jj^U A <DLwJl (j.4 jU ■*■ {l>“) U^l^l 

4 






^ AjjUjc.] ) 


2 


■ 1 Alj > . ^ ^ ^ ^ 

.^(J-iJ i_J- 4C- Jajjji 1^ <jjiAJl ^1^1 (j-4 laliUajl ~\ “2 

4j 1^1 (J>4C- (<iljl.4jlx^j ^1 ^ *> j"^*^ L?^ 

CllaC-1 iZ ;_>uJJ^Ij a >1 .^.aU P^ ^JClUaiil (j|^ (j] “II 

.( 2 ) ^ 
irtH ji^ —1 —1 
• 0jl!lj]l (JIc' 

• ^jiw)V|j ^U-saVl (j^ • 

• ^jfujVi (j^ • 

(J.43U Jajj^ ^.jjuJaxJI ) biUJl -1 -2 

. j ^jJaj i (j^_j]jiljV 1 

JjlJ-4 I^J^\±U tVIH (J^JJJ^ t. <1 . Jjc- “CJ 

.iilJj J]fr“ ^ CjU^jIjiijV 1 CjljiuJl 


C>j / 

+ ki^y\ / 

I.i-/ 

_l-1-1-1-1-1— 


1 




4 CyA. 4 ^‘^*“** 
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(JjVi >*2i) AjIaVI 



0.75 

3x0.25 

(JoU; 10 ): Js!giot>»iJI 

1 (J9Q aJI dJiAjLa tS6 

o!>)l>il ^l^il : C . Acl^iJI £l^i 3AC : B . 6 >jIjJI acI^s : A 

i-i 

0.75 

3x0.25 

dill <njl n .Oitiii . Iq ' 1 |ij(^nLbJI . di>>iQ .i dol ' deill < diQnidol'Ip dfiUI 


1 

1 

5 ; oLaJ^ i-ic i_»Lu> 

is^l joJiSb 6 tQ u23 : 'a]b>)L» ^ O 2 .^luLoi B q 3 .^aL^a A .LcL 

c 

1 

4x0.25 

:o!.Uy! 

MET.^\ll..k:ux>JI liA.. Jl AUG :c^l^l.Ll.l 

UGA. UAG *UAA : a>UJI .::.l .Uil 

1 

3.5 

6x0.25 

1 4Ab9 uJI CfbLJI cUuul 

,_^i iJCLoS> .3 i P £9>eJI - 2 . 6 j-olj . 1 

ARNt - 6 . A ^ 3 aJI - 5 . {f 03 J 3 +!!>U .3jh5JI o.x>_ 9 JI coo ) - 4 

!-2 

4x0.25 

: OuiA^i . clAa*.>i 

Gly : A5 . Phe : A3 . Lys : A2 . Met: A1 

4x0.25 

: i^l JtCloiJI 

GGC : J . UGG : e . ACC : ^ . AAG : 

1.5 

1.5 

O R2 H O 1 ( lO ) JouJi co%U ^LoSJi 

H 2 N-CH-C-N-CH-C-N-CH-C . 

1 1 II 1 

R1 H 0 R3 


1.5 

2x0.25 

3x0.25 

0.25 


c 

dik^lj ^jSLuki 3 ^ xacJI ^_loL>jl cJ Uil ARNt Jl c^ ^Uo-ai) _ 

. Sill Jl Q CJUJI . JjjO^I . .O.ft.xJI I'oj Aj.XCu 

P £93aJI ^ &UI ARNt J! gjjous , 6 j>>I5 6_>o!_>j f 03 j 5 ^>ll 'dSj> . 

I_>cUjA gSjjoJI 

i 03 j_ 94 j^ a JjoL> jjiijob> ARNt _ 


7 0^ 1 ^^wa 















































31^1 j Uli ^ 








»\j^ 


( JjVi ^j^jA^i) j^Ufr 


1.5 


0.5 
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( Jol^ 10 ) : |_^LJI ,jj_^aJI 

^^>jxP jj (_>4^ I_(^jij}_jiAiaJj_4A^ilJ 

i^cloA ol,X.Qgj dlSLiAia oiA<Aui».u>) |03 O^L^loJI |oLui^^l JoLujj 


-1 


1.5 




^j}\ 

0.5 

ouyi 

1 


JqI-.'i.» 



* , JtBflJ /^“‘_* ~ 


; dU^-> Mn 

: ^_^LLaJI JtiiiZDD iS>>^l J+ai 




0.75 


0.75 


; o^iL^uiaJI aattlaAll . 


AAO L^^bjj *>3*^^ JL^baUxJL> Jfl,u_y i Lgil.ftiC Ojli^ftJI joLuV^^I 


c 


0.75 


3x0.25 


: J.l*tJI 

ij^LoAUI L^bUI ^Uij ,_,xJaa)l £ 1:^1 ^.>ij_^>^' ! X ASLixi^l _>mL' _ 

1-^ LM^I '. ci^_^»ASjxJI iJL^Lwuujj > 

CMH fiUtb} ,_y>A<AtJ I , 3 ^ 3 xU ^^LuJI (J4XQj Ol J^ cij^UtcJ l;>^^ jC>i _ 


1-2 




4x0.5 


iaLukZ>l I (*^)3 ( (^ ) ^|_^ i,tfUMi_yi ^^?C.ha» _ 

ia..uij' LT4 sIaP* T^ B Aj^LaAi)! bM:^l <jasi> oloi© o^ >aJI ojjUoo 

ojU^uxJI ,oLul>^ «_^i_9 1-^^ oLojooJI B iL^UtoJJI LM^I 

joLuk^^l ( ^ ‘ V ‘ i ) ^>4^1 3 ( (^) ^^^il>JI i_/mIo tyi^ui ji}\ ^JSLwb |AJ^ - 

; aJUl dU3>3 .jLjkXLiAiftJI jLj^ o^UooJI 

oijiaJI ac_5axo ijii> oic oacUo ^Ixuaj) : 6a©LuJI ^3^1 acjjoj^oJ! • 

T 3 B ^^LaoJJI Ij^b^l v^*!^ j4JI 

IjM.:^I ^^3 T ob3lA^ i^i.Q.> ,a6j a^Lo ^l^Luj <iiJj>5^ Ct^>j ^ i^Ull * 

ojL^lqJI ^Lui:>^] ^lu] ^JS^ ^ 33 j.ujeJI B ^ 3 LdAJJI 
LT4 ^31 aaJJI L^biJl vb^ ^La:>l giu ^ B oL^LaaJJL I^Lq> ^aCj ! axIUII a£jjoj^I * 

. ^LuuSJI j|^aJI aJfXujI^ <^3^'^^''^^ Jfl.i.uij' i_^l 
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7 (># 3 4%ii^ 



































































^^1 

1.5 

2x0.25 


1 

1 

2x0.5 

0.5 

2x0.25 


0.25 

1.25 

1 

1 

2x0.5 

0.25 

0.25 

1 

1 




{ijm ^j^j^\) ^uvi >^up 


(Jolii 10): 

LBP : ( w ) 4 aI> i LB ^^lAoJ <ul> : (I) JiLboJI ajJ.> : ^.7.i^i| ..it 


i_^35r jl^ - 3 . «*i)l_>9| oLoj^ _ 2 . ^3*5) cLlic _ 1 : 
I 1 ij ^ — 7 * o — 0 4 — 3 4 aJ_4 


(3.bac ) ^ILuJI : (I jSLlJI) LB cuL^I jju^ut _ : jjuoa 

oUluaJI lb ^^butUi ^Iaj : ( 1^ ^_|SLxlII ) aaIxII jj^^lo _ 


. |ioj*4 H 

ARNr Jia-i 3 4 2 4 1 : tlttL>A ,_(-lc dA:?l_ 5 ja £9l>o jgl^- : I g-iLi | ^ 

ARNt Jaaj 4 g^^aJI _9 

ARNm Jl Jioj sS-iJJ 5 ^^aJI jjgi^ ^ 4 i 3 4 2 4 1 g9[^aJI Jilaj ! ^J,4 aq,)I ^Lj 




^ ®*^4^1 ol «.,/4c <iJV3 : {i )^>^iflJI ^_^ 5 gd^aJI (.^Lc 

( cLflii^l Jt^la Al>_>a ) 
d>l.>.ll ol (.,4^ ^^ 4 ): (w ) 5 ^d^aJI jj)glo 

IqaxS* i^*^! wr^3^ W!^ |_A^I 4J^»£)I ClSlyxJI i^^jbjxa ^^^4^ 

_^xS jq}^' oMi^3^I A]duj\^ _>^1 

. oilkJI _>^3J j4^l .)Jis^3 _>^l^ i4ij'X/353;^l Ul 


■^iil^O fOuO^ : m* tJfcIi <ii>ft.iiAf . JJ 

( LoLc ) OA‘'3>j ' ^**Lai^.)I ^ 


jouJI : j]o^^\ cj^l - 


O R2 HO * 4SaiaII - 

II 1 I II 

.HN-CH-C-N-CH-C-N-CH-C-OH 

I I II I 

R1 H O R3 



7 (2)^ 4 












































7 Cy» 5 

































1 

2x0.5 

1.5 

3x0.5 

1 

4x0.25 

0.75 

0.75 


0.5 

1.5 

1 




( ^J^UC' 




( 1 0 ) I i^ltJI |^,Jj(XlJI 

obLufiJI LT8 ^Iaj ! iJbAo > LTO ! (■ mj ) AJs^II aoiI _ 


- l-I 



iXjL£lO AibUI O3SJ ul 

LXO ^jJI .buxJI y_yJSLi l^LulC ^U^XxU ^LziboJI 

( CMH joU^J ^_^'>.Uiaj <3^1^ ) ^Mjxp ,_^aAJ ^L^LoJI cuixll 03 ^ O 


I LTC <b9laAlll SalT^I tJaC 4JT ^A«g*9 

TCR ^jjUoaJI .JJiiuxujJI Cx)>i .'.AjULiall , hjLoj 3.Xw ^L>ao>II A*bUI i_9^aju iibUI - 
i-d_^sJI ) (LL^IoJI dA'a.II cLliC 5-^buj CMH I .ubu istssLO gd 

diUgtjj go i~ij iq3 ijJI oLu i^ LTC > vQj cLXfcu . 

<USLuiO ^ LiAoJI ^xL^I cLiuC |£U I Aj^I jjSiij Clx^ (__^loijJI 

. <iLjQl> aj,j^ djx>j) 5 cLoJI ISj+C _>£u oloi^ 


:.L1>IJI - 

. ASj 3 ,_|Ad ,^^,>.iftill ^_|aXU U 

siijj^ ^1^ 3 ( .)l5^ ) Oiiig^Q,>,Lfi I dxft.^ Cx^ • £3 ux(VI ,^1 0 1^/0 jJI 1^/0 - 

l,l£>)i\ aaj3 i . 1 


: JML- 

cLojii^ <LojMJI cluOjJI 6_^)jL^I ^Li3 <^«^.Q.^aO <Ua5^ CuAj 

. vlJl^l3 i^/mLo* 

dJjiJi cLukC gJiluj \J<^3j^ iSJuOuao juwj 33:>3 ^_^ oLaiicJI LT4 Aj3LaoJJi IjUxII 
_^l5^l ,_;ic CMH II ( 6_^)Xj5JI dsdUl ) Aj^jUJI 

LTh,_jJ| jjLcuj jOj 

liLxui cJJjJ A^UoJI ^Ij^jLixf^l Jq.muu 13^3 ^jjsii LTh cij3l>AoJJI LM^I 

^jJI ^_^ otuS^ ^ujtS gl^jl 
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